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My dear Sir^ 

However imperfect may be the mode of treating the subject of the fol- 
lowing pages, it is nevertheless one of great interest and importance ; and as my aim 
has been to obtain and record £Eu;ts connected with a leading branch of Enginery^ 
you, I am persuaded, will not undervalue the intention. To whom can I so appro- 
priately dedicate this production as to yourself, who first led me to the study of 
Enginery, who first taught me to seek for facts on which to found opinions, and 
by whose kind assistance I was enabled to enter my profession? 

I feel, therefore, assured that I may claim your indulgence for all the defects in 
this composition, which I sincerely wish was more worthy of your notice, and a better 
tribute of acknowledgment of that unvarying friendship with which I have been so 
long honoured. 

I am, my dear Sir, 

Your obliged and faithful Servant, 

THOMAS WICKSTEED. 

Sept. 22, 1841. 



PREFACE. 



Those who take up the following Paper in the expectation of meeting with a 
theory of the Cornish Engine will be disappointed, as it is little more than 
a plain narrative of the result of experiments made with a view to establish 
the commercial value of two classes of Pumping Engines. 

It is also intended to do justice to those who have had any share in intro- 
ducing the Cornish Engine into London, by a relation of the circumstances 
connected therewith. 



This Paper was originally intended for the Institution of Civil Engineers, 
but as the details were not completed in time to allow of its being read 
before the Institution, (although its reception was announced at the last 
meeting,) the Coimcil, to prevent the delay that would have occurred if it 
were retained until the next session, has kindly permitted the Author to 
withdraw it, for the purpose of pubUcation in the present form. 

The subject has of late years become one of great interest to the public ; 
and although the Author believes he may take credit to himself for having, 
in opposition to the opinions of several eminent Engineers, persevered in 
supporting his favourable views respecting the Engine, until he obtained the 
desired object, namely, of proving their correctness, by the erection of one 



in London, he cannot, without injustice to Mr. Walker, the President of the 
Institution of Civil Engineers, omit to mention the part which that Gentleman 
took in promoting the discussions that have taken place on this question. 

The Author's original object was solely to obtain an Engine of the best 
class to raise water for the East London Water -Works, with which he is 
professionally connected. Mr. Walker, however, hearing that he had made 
a survey of Cornish Engines, strongly urged that an account of that survey 
should be sent to the Institution. A Paper was accordingly prepared and 
read before the Institution, and this was the origin of the discussions that 
have since taken place. 

Although Mr. Walker had full reUance on the Author's statements, from 
a knowledge of his character, others imagined that he might have been misled 
by the representations of interested parties ; and, in consequence of these 
doubts, Mr. Walker advised and urged him to ascertain, when an oppor- 
tunity otTered, the exact weight of coals consumed in raising a given quantity 
of water, and especially to weigh the water raised at each stroke of the engine ; 
as many, unacquainted with the subject, conceived that the Cornish Engineers 
pubhshed fallacious accounts of the quantity of water raised. 

These experiments were made, and the result recorded in a letter addressed 
to Mr. Walker, which was read before the Institution, and so far completely 
verified the calculations of the Cornish Engineers. 

In the course of the discussions alluded to, the Author soon found that 
the iofomiation acquired by those who professed decisive opinions upon the 
subject was not sufficieot, as he thought, to enable them to arrive at just 
conclusions, as to the cause of the superiority of the Cornish Engine over 
the ordinar)' low pressure non-expansive Engine. He therefore pledged 
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himself to make experiments, and thenceforth abstamed from expressing any 
positive opinion on the matter, and from taking any share in the subsequent 
discussions. 

In the first Paper referred to, the claims of the great James Watt, (whose 
surpassing genius has left little to be done by his successors,) to the first 
introduction of the method of working steam expansively, and to the clothing 
of the boilers, cylinders, and steam pipes, with a non-conducting substance, 
are set forth ; and in this Paper it is hoped that, although it may be difficult to 
avoid a prejudice in favour of what that extraordinary man has done, no praise 
due to those who have carried out the system introduced by him to its present 
unprecedented extent has been withheld. 

The Cornish Engineers have carried out the system of working steam ex- 
pansively much farther than any other Engineers, and great credit is due 
to them for the skill they have displayed, the constant attention they have 
devoted to the improvement of the engine and pit-work, the perfection of 
their mode of clothing, and the great economy they have consequently in- 
troduced in the working of their mines. To none, I believe, is greater credit 
due than to Mr. William West, the Engineer of the Fowey Consols. 

Although economy of fuel is a subject of the greatest moment, neverthe- 
less there are other considerations of importance which must not be lost sight 
of; and, while credit is given to the improvers of one class of Engines, 
the exertions of others who have rendered the Steam Engine more applicable 
to the infinite variety of Manufactures of this Country, and to the purposes 
of Navigation and Locomotion, should not be passed unnoticed. 

Nor has economy of fiiel been forgotten by these improvers ; and although 
this point may, and certainly will be carried to a greater extent than it has yet 
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been, nevertheless those who know the difference between an Engme for giving 
motion to machinery, and one for simply raising water, must be well aware 
that the same useful effect cannot be produced by the former as by the latter, 
with the same consumption of coals. 

With respect to the calculations introduced into this Paper, it is to be 
observed that the mode in which they have been worked is given, as well 
as the results recorded. If, therefore, the calculations are objected to, an 
opportunity is afforded of adopting a different method. The facts will remain 
the same, and it is hoped they cannot fail to be useful. 



INTRODUCTION. 



Having been occupied at intervals, during the last three years, in making 
experiments upon the Cornish and Boulton and Watt Engines and Boilers 
erected at the East London Water- Works, Old Ford, I propose in the fol- 
lowing Paper to record the results of my experience. To account for the 
delay in its publication I have to observe, that the results of the first ex- 
periments proving very discordant, I considered it necessary to repeat them, 
and continue them for a much longer period than I had in the first instance 
contemplated, in order to arrive at satisfactory practical conclusions. 

My object in making these experiments has been to ascertain as accurately 
as possible the comparative value of the two engines as machines for raising 
water, to enable me to determine practically which is the best in a commercial 
point of view ; and therefore, although I may be led to remark upon the 
practical results stated to have been arrived at by others, I shall abstain, 
as much as possible, either from noticing theories broached by others, or 
offering any myself, leaving every one to form his own opinions upon the facts 
stated. 

As the Cornish Engine on which I have made experiments is the first, I 
believe, that has been erected and worked in London, the following short 
statement of the circumstances connected with its introduction may, I think, 
with propriety be made here. 

In the spring of 1835 the Directors of the East London Water- Works Com- 
pany contemplated making very considerable alterations in one of their engines 
at Old Ford, and it was then suggested by Mr. Grout, one of the Directors, that 

B 
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instead of altering the engine in question, it should be taken down, and a 
Cornish Engine erected in its place j and he stated that the saving in fuel that 
would be effected by adopting his suggestion, would amply repay the Company 
for the increased outlay consequent upon the erection of a new engine. 

I am told that but little reliance was placed upon the accuracy of this 
information : my opinion was, liowever, called for, when I stated, that although 
I had never seen a Cornish Engine at work, I understood the principle of 
its action, which my friend, Mr. John Taylor, had explained to me as far 
back as 1826; and 1 was also aware of the favourable views entertained 
by the late Mr. Watt, of the advantages to be derived from using steam 
expansively, and had therefore no doubt that the elFect produced by the 
Cornish expansive endues was much greater than that produced by the non- 
expansive engines. 

In August, 1835, I was instructed to visit several of the mines in Cornwall, 
for the purpose of obtaining information respecting the engines in use there ; 
and although my report was highly in favour of them, the opinions expressed in 
favour of the old system, and against the new, advocated by me, were never- 
theless so numerous, and of such high authority, that it was not until two 
years afterwards, in 1837, (upon Mr. Grout's information that a good second- 
hand engine was to be disposed of at a comparatively low price,) that I was 
instructed to proceed to Cornwall for the purpose of purchasing it. 

I have made the foregoing statement, because 1 consider it due to Mr, Grout 
for the perseverance which he displayed. I would not, however, wish it to 
be understood that I consider his colleagues could, in opposition to the 
opinions of many professional men, have consented to embark the property of 
the proprietors in what then appeared to many a mere speculation, without 
great caution and strong presumptive evidence, amounting almost to proof, 
that the opinions of the few in favour of the project were correct. 

The engine purchased by the Company, which had been worked about 12 
months at the East Cornwall Mines, near Callinglon, had been designed by 
Mr. Wilham West, and was a counterpart of one designed and erected by him 
at the Fowey Consols Mines, which performed the greatest duty ever recorded. 
In August, 1837, contracts were entered into with Messrs. Harvey and Co., 
of the Hayle Foundry, and Mr. William West, to take the engine down and 
thoroughly repair it, to make a new boiler, and alter the old ones, to make the 
pump-work, and the stand-pipe ; and to convey the whole of the work to, and 
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erect it on, the Company's premises at Old Ford ; which work, when completed, 
cost about £7600. 

The principle of working a plmiger-pole loaded, discharging the water 
into a stand-pipe, and dispensing with the air-vessel, wa3 suggested by me 
with a view of following out the Cornish plan as completely as possible. 
Messrs. Harvey and West approved the suggestion, and designed the ma- 
chinery. 

Messrs. Harvey and Co. were bound, under a heavy penalty, to effect an 
average duty during 12 months' regular work of the engine, equal to 90 millions 
of lb., raised 1 foot high, by the consumption of 941b. of good Welsh coals, 
which was accomplished. 

In December, 1838, the engine was first started, and worked very satis- 
factorily, a great saving in fuel being immediately effected : the pump valves, 
however, being of extraordinary dimensions, caused so great a blow upon 
closing, that the concussion shook the whole of the engine-house; several 
valves variously modified, but similar in principle to those in general use in 
the Cornish Mines, were made at a great expense to the contractors, but 
without remedying the defect : at last, however, Messrs. Nicholas Harvey 
and William West invented the self-acting double beat valves, which were 
made and set to work in July, 1839. The blow caused by the shutting of 
these valves is so much less than with the former ones, that there is no 
necessity for the admission of any air under them, there is no loss of water 
through them, and consequently a very great saving is effected by the use 
of them, 

I propose dividing this Paper into two parts ; the first relating to the boilers 
and fuel, the second to the engines. 
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PART I.— ON BOILERS. 




I now proceed to give an account of the experiments made upon cylindrical 
and waggon-head boilers, with a view to ascertain their comparative merits ; 
and, to show that the results I have arrived at are not founded upon short 
trials of a few hours' duration, (which, according to my experience, are useless 
for practical purposes,) it may be here stated that the time occupied in the 
trials upon the cylindrical boilers was above 3400 hours, the coals consumed 
above 900,0001b., and the water evaporated nearly 7| millions of lb. — 
Upon the waggon-head boiler the time occupied was 1291 hours, the coals 
consumed nearly 600,000ft., and the water evaporated above 4^ millions 
of lb. 

When I first undertook these experiments, I imagined that several trials of 
short duration would answer the purpose, but I soon found that no reliance 
whatever could be placed upon them. I also thought that the comparative 
merits of the two engines, and of the qualities of different varieties of coal, 
could be ascertained by simjily taking the number of strokes made by the 
engine, and the weight of coals consumed, the only mode adopted for com- 
paring one engine with another on a large scale ' up to that time. The com- 
parative qualities of the coals used for this engine would certainly have been 
ascertained in this way, so long as the load raised by the engine remained the 
same, the steara being cut off in the cyhnder at the same portion of the stroke, 
and the experiments continued for a long period in order to obtain a fair 
average ; but it would not have shown the value of the coals if appUed to 
another engine working under different circumstances : even for this purpose 
I soon discovered, that placing reliance upon experiments of short duration 
would lead to most erroneous conclusions, which will be best shown by an 
example. The following detail is the duty done each 12 hours (excepting in one 

' See Lean's Monthly Reports of the CorniBh Engines. 
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instance, that of the highest duty, which was for 6 hours only,) by the engine, 
coals from the same heap being used. 



No. 1 


74,414,043 ft. lifted 1 foot high per 94 ft. of coals. 


2 


101,63M19 


3 


76,229.503 


4 


109,161,312 


5 


63,650,298 


6 


73,966,672 


7 


90,317,262 


28 


118,522,475 


9 


72,980,766 


10 


83,908,876 


11 


73,800,374 


12 


95,027,040 


13 


69.027,779 


14 


102,807,378 


15 


70,141.833 ^ 


16 


108.093.258 


Mean duty 


86.480.018 



From the foregoing example it will appear that the highest duty (which was 
taken for a period of 6 hours only) was 37 per cent, above the mean, and the 
lowest 26 per cent, below the mean. 

Finding the disparity so very great in these experiments, I commenced a 
fresh series, with a view of ascertaining the actual evaporation of water with 
cylindrical and waggon-head boilers under different circumstances of surface 
exposed to the action of heat, of coals burnt per square foot of grate, of 
quantity of water evaporated, and, as regards the waggon-head boiler, tuith and 
without clothing: wishing also to ascertain the comparative merits of the 
two engines, I recorded the average quantity of water used per stroke in the 
form of steam. 

The immortal James Watt, before he invented his improved steam engine, 
ascertained the quantity of water evaporated per lb. of coals consumed under 
the boiler, and the quantity of water used in the form of steam per stroke 
in the cylinder, of a Newcomen's Engine : to Aim, therefore, be it remembered, 



^ Duration of experiment. 6 hours only. 
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we are inddited far the firfkmii^ cxceDcnt rales far determnuDg 
tbe iraliie of boflers and engines : viz. 

To detennine practkanT the supericH* economT of one boiler orer another, 
the qnantitT of water evapcvated per ft. of coals should be ascertained ; and 
where experiments are made upon the satme boiler, the ccmmercial vatoe of 
difle r ai t rarieties cf coals may be most accnratetr determined. 

To determine pfactically the superior economy of one mode of using steam 
orer another, the quantity of water in the fonn of steam used per stroke 
should be ascertained. 



MODE OF OBTAINING THE INFORMATION RECORDED IN THE FOLLOWING 

PAGES. 

The dimensions of the boilers were obtained by simple admeasurement ;' the 
water contents, and the space above the water level to the top of the man- 
hole, were ascertained by weighing water into the boilers to the two levels, 
and the ascertained weight in fib. divided by 62^ lb. gave the cubic contents. 

To ascertain the quantity of water used by the high pressure or cylindrical 
bcnlerB, a dstem was fixed near the air-pump dstem of the engine, and was 
ganged by weighing 21 C¥rts. of water into it, and marking the height of each 
cwt. upon a floating gauge-rod ; it was filled through a pipe firom the air-pump 
dstem, upon which was a stop-cock ; the ^ction-pipe of the feed or hot- 
water pump communicated with this cistern, and the pipe to take off the 
surplus water of each stroke also communicated with it, so that whatever 
quantity of water was raised firom the dstem by the pump over and above that 
required to supply the boOers returned into it again; when the dstem was 
emptied, no water was supplied to the boilers until it had again been filled to the 
exact level ; the temperature of the water in the cistern was taken each time it 
was filled, and when it was nearly emptied ; the mean temperature was con- 
sidered the temperature of that dstem-full of water ; the variation in tem- 
perature when the dstem was full and when nearly empty was never more 
than two degrees, and seldom more than one. 

For the waggon-head boiler two cisterns were fixed adjacent to the feed- 
head ; the first was supplied by the hot-water pump, and an overflow-pipe was 

« See Table No. I. 
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attached to it in the usual way ; this communicated by a valve with the second 
cistern, which latter one was gauged by weighing water into it as previously 
described ; it communicated freely with the feed-head, and the supply was 
regulated by the float in the boiler in the usual manner ; when the cistern 
was emptied, the supply to the boiler was stopped until it was filled again to 
the proper level, and the temperatures were taken in the way already described. 

In both cases the quantity of water supplied to the boiler every 12 hours was 
recorded. The supply of water to the cylindrical boilers was regulated in 
the manner that we always adopt, namely, by constantly admitting such a 
quantity as shall . presei-ve tlie level of water as nearly as possible at the 
same height ; this is done by the stoker working a system of levers com- 
municating between the stoke-hole, and a cock which is fixed on the pipe 
that takes the surplus water from the feed-pump ; he ascertains the height 
of the water in the boilers by means of glass gauges attached to each. It 
may here he remarked that the necessary attention to this keeps the stoker on 
the alert, and is, I consider, one of the best safeguards against accident from 
inefficient supply of water to high pressure boilers. 

The coals were actually weighed, not measured, into the stoke-hole, and 
the surplus, if any, was also weighed at the end of every 12 hours. 

A counter was fixed upon each engine, and the strokes made during 
every 12 hours were recorded. 

The Tables referred to in the following remarks accompany this Paper, 
and at the end of each is an explanation thereof.* 

The coals used during my experiments on both classes of boilers were sTiiall 
Newcastle coals, of the best quality, supplied by Mr. Charles William Tanner, 
of the Stratford Coal Wharf, Stratford. 

As 80" Fahrenheit was about the mean temperature of the feed-water 
supplied to the cylindrical boilers during my exi}eriments, I have adopted 
it as the standard temperature ; and there is an advantage, I conceive, in 
this over a standard of 212°, because the temijerature of the feed-water in 
engines generally is not much above 100°, and seldom below 80°; and, there- 
fore, for ordinary purposes, the amount of evaporation, without going into cal- 
culations, will appear rather under-rated than over-rated in my Tables. 

Although, for the sake of varying the proportions, I have tried and recorded 



* SeeTableai. II. III. IV. V. VI. 



experiments made on 2, 3, and 4 boilers used for generating steam for the 
same engine, I shall confine my observations to those upon the 4, as showing 
the greatest proportional difference in the two systems mentioned hereafter. 

My experiments upon four Cornish boilers show that when the consumption 
of coals per square foot of grate per hour was only 24751b.,* and the water 
evaporated per hour equal to 23'5* cubic feet, 8"258tb.* of water were evapo- 
rated from 80° by lib. of coals; and when the coals per square foot of grate 
were equal to 5-0131b.,^ or rather more than double, the water evaporated per 
hour being 47'8 * cubic feet, or rather more than double, 8605 Ib.^ of water 
were evaporated from 80° by lib. of coals, showing an advantage of 4 per 
cent.^ in favour of the more rapid combustion and evaporation. In both cases 
the same amount of boiler power was used ; and be it observed, that 4 per 
cent, will be found to be a large proportion in reference to the experiments 
I am recording. In the experiments with the four boilers, it will be seen that 
greater efTect was produced by rapid combustion and rapid evaporation than 
by slow combustion and slow evaporation.^ 

The following Table shows the mean results of all my trials upon four 
cylindrical boilers, lasting 504 hours for the quick combustion, and 514^ 
hours for the alow combustion. 





rb. ofciMiiii 

hour. 


Culiic feet of 
witer -f hoar. 


ft. ofcodiv 

Bq. foot of grate 

¥ Hour. 


ft. of -w« 

of coala (lata 
80". 


RaiioB. 


Quick 
Slow 


342 
188 


4S9 
25 4 


4-682 
2-596 


8-524 
8-426 


100- 

98-8 



Now, with the waggon-head boiler, working in the day-time only, and not 
continuously night imd day, as the cylindrical boilers were worked, and there- 
fore under a disadvantage, as will be hereafter shown, when the consumption 
of coals per square foot of grate per hour was 10-89 lb." or 4^rd times greater 



* See Tabic V. Experiment 6, ColumnB 16, 19. 22. 
■ See Table V. Experiment 2, Columns 16. 19. 22. 
' 8-258 : 8-605 ; : 100 : 104-2. 
» Tuble No. V. Esperimcnt 36. Col. 16, 19. 22. 

In order to avoid any confusion of idea which might possibly result from the apparent dispro- 
portion of the above numbers, and those of the former experiment, to their respective prodacts, it 



» See Table V. 
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than in the first experiment noticed, and the water evaporated per hour was 
equal to 54*5 cube feet, or 2^rd times greater, 8*301 ft. of water were evapo- 
rated from 80° by 1ft. of coals, or rather more than ^ (0'6) per cent.^® in 
favour of the quick combustion and quick evaporation: if, however, the 
waggon-head boiler had been worked continuously, the evaporation of water per 
ft. of coals from 80° would have been 8'448ft., or 238 per cent." in favour 
of the quick combustion and evaporation. 

The two experiments just referred to show the slowest and quickest combus- 
tion recorded by me; the trials have been made upon boilers required to 
do a certain daily duty, and to generate steam enough to supply their respec- 
tive engines. I have not, therefore, had the opportunity of ascertaining the 
effect of more rapid combustion and evaporation ; but the result of the shw 
combustion and evaporation shows that it was too slow for good working; 
to carry it to a greater extent would therefore, in my opinion, be useless. 

The surface of boiler exposed to the action of the fire and heated air was 
equal to 588" square feet in the waggon-head, and 3192" square feet in the 
four cylindrical, boilers; the surface of the boiler over the fire was 40*42 *' 
square feet in the waggon, and 137*28** square feet in the cylindrical, boilers ; 
the heated surface per square foot of grate was in the waggon 15*78** square 
feet, and in the cylindrical boilers 44*14** square feet. 



must be steadily borne in mind that there is a wide difference in the grate surfaces of the two boilers 
experimented upon, and that the quantity 10*89 ft. is rate, while 54*5 cubic feet is an absolute 
quantity. This will be clearly understood from consideration of the following details. 



Table V. Exp*. 6. 



Do. Do. 36. 



Cylindrical slow 
combustion. 



Waggon -head 



Col. 7. Col. 16. Col. 15. 

Area of Coals per sq. Coals con8iimed|Water evaporatedp^ater 
Grates, ft. of grate. per hour. 

72-3 X 2-475 = 179 



37-26 X 10-89 = 406 



Col. 19. 



per hour. 
23-5 



54-5 



Col. 22. 

evaporated 
per lb. of coals. 

8-258 



8-301 



^^ 8-301 : 100 : : 8258 : 99*4, rather more than \ per cent. 

Col. 22. 

» Table V. Experiment 30. 7-9951 ^ ^^^ ,^ ^ ^^^ ,^, ^o j , «« . ^ ^ 
_ ^ . „, ^ ^^^ > 7-855 : 100:: 7-995: 101-78 and 1-78 + 0-6 

Do. Expenment31. 7-855 J 

100 : 8-301 : : 101-78 : 8-448. 

12 Table No. I. Col. 7. i» Table No. I. Col. 16. 

1* Table No. I. Col. 16. 35- 10 + 3380 -h 3328 + 3510 = 13728. 

1* Table No. V. Experiment 6, Col. 11. 

i« Table No. V. Experiment 36, Col. 11. 

C 



= 2-38 
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The mean of the results obtained from the use of the four cylindrical boilers, 
when the best evaporation in proportion to the coals consumed was obtained, 
was, as before shown, when the water evaporated was 469 cubic feet per hour, 
and coals consumed 3421b. per hour, and not when it was reduced to 235 
cubic feet and 179ft. recorded as the slowest evaporation and combustion: to 
compare the slow system with the rapid it might hardly be considered fair 
to take the slowest; I shall therefore take 8-5241b." of water evaporated 
from 80° per ft. of best Newcastle sviall coals as the standard for the useful 
effect of the slow process, and 8'448ft.'^ of water evaporated from 80° per ft. 
of best Newcastle small coals as- the standard for the useful effect of the 
quick process : the advantage obtained by the slow process may then be taken 
as being equal to i^ths per cent,'" 

The following are some of the proportions of the two classes of boilers to 
evaporate 1 cubic foot of water per hour from 80°. 
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Now, after an examination of the second and last columns of this state- 
ment, I imagine an employer of boilers would prefer the quick combustion.** 



" See Table in page 8. '* See Note U, page 9. 

1" 8-524 ; 100 : ; 8-448 : 99-1. or -fttha per cent. 

It will be perceived that, in speaking of glow and sloteesi, the terms are applied to the cylindrical 
boilers ; and considering the nlmregl rale of comboation per square foot of g^ate disadvantageous, it 
was not thought fair to take it as the measure of efiect of this class of boilers ; 1 have therefore 
taken the quick combustion of that class, which may nevertheless be termed sIok when compared 
with the other class, or waggon-head shaped boilers. 

™ The proportions of this Table, which ore deduced from the mean results of the experiments, 
serve to show that a considerable outlay on materials may efiect but a small saving in fuel ; and if 
tills saving should be less in value than the interest of the outlay, it would amount to an absolute 
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An estimate of the cost of boilers and saving of coals will at once decide 
which is preferable. I shall take the waggon-head boiler, as made by Boulton 
and Watt, as the standard of one class ; and, as it evaporated more water 
per hour than the four cylindrical boilers of the other class, the weight of 
the latter must be increased in proportion, to make a fair comparison for 
useJTil, or, in other words, commercial purposes. It should, however, be observed, 
that the comparative estunate will be but an approximation, as the cost of 
setting the boilers, and the cost of buildings, must depend upon the particular 
plans adopted by various engineers, and also upon the nature of the founda- 
tions ; and again, the cost of both classes of boilers is taken at £27 per ton, 
although it is very likely the waggon-head boiler, even with a tube in it, might 
be made at a lower price : the omission, however, of these items is in favour 
of the cylindrical boilers. 

One waggon-head boiler evaporated 54"5 cubic feet per hour, and weighed 
7i tons. Four cylindrical boilers evaporated 469 cubic feet per hour (the 
most rapid evaporation), and weighed 48 tons. If 469 cubic feet required 
48 tons of boiler, 545 cubic feet would require 55^ tons. 

£. s. d. 
Cylindrical boilers. 55i tons, at £ 27 .... 149810 

Waggon-head boilers, 7i tons, at £27 .... 195 15 



Difference 1302 15 

Supposing the boilers are worked 365 days, the whole 24 hours, the coals 
consumed by the cyhndrical will be equal to 155G tons per annum, and by the 
waggon-head boiler 1569 tons, the saving in favour of the cylindrical boilers is 
equal to 13 tons of coals, which at 20s. is equal to £ 13.*' It would be useless 
to continue the comparison of the commercial merits of the two classes of boilers 
farther; it must, however, be borne in mind, that one class of boilers is for 
high pressure steam, and the other for low pressure. The question whether it 



*' If the coinpariaon be drawn with the case of elowesl (see Table V. Experiment G, Cols. 
16 and 19) evaporation by the cylindrical boilers, the outlay on the cylindrical boilers will appear 
as £3003. 2s., and the difference as £2809. 7s., and the loss of coals equal to £9. per annum. 
From this it appears, that under the notion of slow combustion being ecsnomical, if carried loo far 
there will be a loss every way : Ist, a. very great loss in outlay, and 3nd, a trifling loss in coals. 
The employer of a boiler would, therefore, do well to consult those who have practical knowledge 
of the effects, before he expends capital in altering the form of it with a view to e 



CORNISH AND BODLTON AND WATT 



be necessary to have high pressure boilers for engines working expansively will 
be noticed in another part of this Paper. As regards repairs of boilers, as the 
expense cannot be estimated accurately, they are not taken into the account ; 
and it may be assumed that the wear and tear in the one, due to the increased 
surface, is compensated for by its exposure to a much less degree of heat, while 
the other, although it has less surface, is exposed to a more intense beat. 

It will be seen, by an examination of the Table ^^ recording the experiments 
on the waggon-head boiler, that when the boiler and top of the flues were 
exposed, or not clothed, the evaporation was equal to 7 '490 lb. of water 
" per ft. of the best small Newcastle coals, and that when well clothed with 
felt,^^ the evaporation was increased to 8"301 fib. of water per ft. of coals of 
the same quality, showing a gain of lOj^o per cent., solely attributable to the 
use of good clothing. 

In these experiments the engine was worked from 10 to 12 hours per diem 
only ; if it had been worked the 24 hours round, as was the case during the 
experiments upon the cylindrical boilers, the evaporation per ft. of coals 
would have been greater by 178 per cent.; for upon reference to the same 
Table it will he seen, when the boilers were clothed with five coats of hop- 
sacking, tlie engine working in the day on/y," the evaporation of water per ft. 
of coals was equal to 7*855 ft., but when worked the 24 hours round,** it was 
equal to 7"995, or 1'78 per cent, greater, which, added to 108 per cent., will 
make a difierence of evaporative power of 12^ per cent, in favour of the same 
boiler when clothed, and working regularly the 24 hours through. 

In all these experiments the water consumed during the night by con- 
densation in the steam jacket, pipes, escape through safety-valve, and from 
other causes, and the coals used for banking up, were included, which will 
account for the gain when working 24 hours round. 

A reference to the Table No. II., showing the evaporative power of different 
sorts of coals, will show that with the best Welsh coals I could obtain, 9493 ft. 
of water were evaporated per ft. of coals ; and with the best small Newcastle, 
8524 ft. of water per ft. of coals, showing a ditference of 1 1 per cent. ; but 
taking the average of the Welsh and small Newcastle coals, the difference 



» Table No. V. Experiment 27, Col. 22. ** Table No. V. Expariment 36, Col. 22. 

« Eiperimenl 31, Col. 22, and vide Note II, page 9. 
I' ExperimeDt 30, Col. 22. 
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was very trifling, but in favour of the latter.^ It may here be observed 
that Mr. Watt, in the account of the qualities of coals (given in Dr. Robison'a 
excellent treatise on the steam engine), speaks of " Swansea or Newcastle 
coals," as if he had considered them equal in quality. 

To compare the results that I have arrived at with those of other experi- 
menters, I am reduced to this strait, viz. : that few have been made for useful 
or commercial purposes upcm which I can place reliance. It is much to be 
regretted that Smeaton and Watt did not leave a detailed account of evapora- 
tive experiments of long duration, but I have no doubt whatever they did 
make them, as they are the last men that could be suspected of jumping 
at conclusions upon sUght grounds ; the statements, therefore, made by them 
as to the evaporative power of their boilers may, I think, be unhesitatingly 
relied upon. 

Assuming that the bushel of coals used by Mr. Smeaton weighed 84 ft., 
then the evaporation with his boilers at Long Benton was equal (as calculated 
by Mr. Farey, in his excellent historical account of the steam engine,) to 
7881b. of water per lb. of Newcastle coals, wliich is equal to 7385 lb. 
from my standard of 80° Fahrenheit. 

Mr. Watt's experiments at the Albion Mills show, according to Mr. Farey, 
that the evaporation from Newcastle coals was equal to 8621b. of water 
per lb. of coals, or 8446 lb. from 80° Fahrenheit. Here again the weight of 
the bushel is supposed to be 84 lb., thus : 
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Supposing these statements to be, as I have no doubt they are, accurate, 
would it be right to come to the conclusion that Mr. Watt, in 1788, (16 years 
after Mr. Smeaton 's experiments,) had made a boiler that was \4^„ per cent, 
superior in evaporative power to Mr. Smeaton's? — and that in 1840, (52 
years afterwards,) a boiler of the same construction, made at Watt's manu- 
factorj', should be reduced in value 2 per cent., the evaporative power 



» Table No. U. Mean of Welsh 

Meaa of small Nencastle 



8-045 

8-074 



being apparently only 12 ,*oths per cent, superior to Mr. Smeaton's 
boiler? 

Unless the boilers had been clothed or protected fit)m the atmoephere to 
the same extent, and the coals used under all the three classes had been taken 
from the same heap, and the experiments continued during a sufficiently long 
space of time to insure an average quality from the same heap, I do not think 
that any fair conclusions could be arrived at as to the coraparative merits 
of these boilers as evaporative vessels ; nor can we say that Mr. Watt at first 
made a boiler that was 14 per cent, superior to Mr. Smeaton's, or that 52 
years afterwards a boiler of the same class should be 2 per cent, inferior in 
its evaporative power, and therefore that the boilers of the present day are 
worse than those made 52 years ago, especially when it is shown io Table 
No. II. that the quality of coals may vary 44 per cent.," and that the mere 
circumstance of properly clothing increases the evaporative power of the same 
boiler nearly 1 1 per cent.''^ Smeaton's boilers were of the haystack form ; 
Watt's first boilers waggon-head, without an internal tube, and the last with an 
internal tube. 

There is no doubt that ^the area of the heated surface of a boiler, and the 
area of the grate, are important considerations in the construction of a good 
boiler and furnace ; hut, although the grate may be made too small, it may 
also be made too large ; and again, a boiler may be constructed with the 
heated suriace too small, and, as is proved by my experiments, too large. 
The quahty of coals, the mode of stoking, the regularity in the work of the 
boiler, and protection from cold air, are also considerations of no small 
importance where economy is required. If, however, as in the locomotive 
engine boilers, circumstances do not allow you to have boilers of sufficient 
capacity ; or, in other words, if the carrying an increased weight of iron 
and water requires a greater consumption of coals than is saved by the gain 
in evaporative power, it would be absurd to allow any favourite opinions 



^ This great variation in tlie evaporative power of different kinds of coals would naturally 
suggest, even if it were not known to be a fact, that in the course of a. long period of time a con- 
siderable change may take place in the quality of coal from the same pits, which may nevertheless 
have continued to bear its originol name, which is generally derived from the locality where the 
mine is situated. IliiB would ajipcar to present a considerable chance of wrong conclusions in the 
eomparison of the results of different cxpcrimeats. made at long intervals of time. 

» Tttle No. V. 
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to master your common sense. The same observations apply to mai'ine 
boilers. As regards this latter class of hoilers, the only experiment I am 
aware of for showing its evaporative power is recorded in the Appendix to 
Mr. Weale's splendid edition of Tredgold. Mr. J. Dinnen, assistant engineer 
in Her Majesty's Dock-yard, Woolwich, gives an account of a short experi- 
ment tried by him, showing the evaporative power of the boilers of the 
African steamer (page 24, Appendix}. He states that, in December, 1831, 
306 cubic feet of fresh water were evaporated in 6 hours at an expense of 
24 cwt. of Heaton Main coal, equal to 7"n5tb. of water evaporated per 
lb. of coals; and assuming the temperature of the water, when admitted into 
the boiler, (being in the month of December,) to have been 40° Fahrenheit, 
the evaporation was equal to 7'3581b. per lb. of coals from 80°; or 12'8 
per cent, less than that of the Boulton and Watt boiler when well clothed ; 
or 1"8 per cent, when not clothed. Now it may be assumed that if the marine 
boiler had been properly clothed, the gain in evaporative power might have 
been much greater than in the land boiler, the exposed surface in the former 
being much greater than in the latter; and again, it may be assumed that 
the coals were of different qualities, or that they were of the same. My 
own opinion, however, is, that the duration of the experiment was too short 
to enable any one to form an accurate opinion of the comparative evaporative 
power of the two classes of boilers. 

As regards the evaporative power of the Cornish boilers, I have fortunately 
a more satisfactory series of experiments to compare my results with. It 
is stated by Messrs. Thomas Lean and Brother,'^ that in the last G months 
of the year 1838, the quantity of coals consumed by Loam's engine in the 
United Mines (diameter of cylinder 85 inches) was 700 tons, or 1,568,000 ft., 
and the quantity of water injected into the boilers, and measured by an 
apparatus which, they state, correctly measures the quantity of water, was 
234,210 cubic feet, or 14,638,1251b. of water: the evaporation was therefore 
equal to 9335 lb. of water per ft. of coals. 

My friend Mr. Enys, of Enys, took the temperature of the feed water of 



^ Messrs. T. Lean and Brother ore Registrars and Reporters of the duty of Steam Engines in 
the county of Cornwall, and have published a valuable work, compiled at the request of the British 
Association, entitled " An Historical Statement of the Improvement made in the Duty performed by 
the Steam Engines in Cornwall, bom 1614 up to the present time." 
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this engine with many others in April, 1837, and found it to be 102°: 
assuming the temperature in the month of April to be the same as the average 
temperature of the 6 months, then the evaporation was equal to 9l59tb. of 
water per lb. of coals from 80°. Now, if the Welsh coals used at the United 
Mines were equal in quality to those used by me, then it might be assumed 
that the evaporative power of the boilers used at Old Ford was 3^^ per cent, 
greater than of those used at the United Mines ; but it may just as fairly be 
assumed that the quality of coals used by me was 7'2 per cent, superior to 
those used at the United Mines ; and then, assumption upon assumption, it 
might be supposed that the United Mines' was 3^^ superior, instead of infe- 
rior : I, however, consider it most probable that so large a quantity of coals con- 
sumed during so long a period would be a fair average of the quality of coals used 
in Cornwall ; and without taking for granted that the coals were superior to the 
general average, because the evaporation was to be publicly reported, the 
result of this valuable series of experiments may be adopted as the standard of 
the evaporative power of the generaHty of boilers in Cornwall using an average 
quahty of Welsh coals. It will be seen by Table No. II. that 1 lb. of Welsh 
coals, the worst tried by me, evaporated 7" 1 55 ft, of water, while 1 lb, of the 
best Welsh coals, bought in London, evaporated 94931b. of water, — a 
difference equal to 32 per cent., sufficiently proving the absurdity of comparing 
experiments tried upon different classes of boilers with different quahties of 
coals. Supposing that in one class of boilers the Welsh coals had evaporated 
7" 155 ft, of water, and in another 9'493ft. of water, would it have been fair 
to assume, that because the coals were called Welsh, they were therefore 
equally good in quality ? — if so, then you might assume that one class of boilers 
was 32 per cent, superior in evaporative power to the other ; but as it has 
been already shown that this difference exists in coals of the same name, used 
under the same boilers, and working the same engine, this conclusion as to the 
comparative merits of the boilers would have been very erroneous. 

While on this subject, it may be well to state, that in my trial of the 
Holmbush engine the object was, first, to show the general superiority of the 
expansive system over the non-expansive. I compared the work done by this 
engine during a very short trial with the work done by the other class of 
engine in a still shorier trial ; it showed generally that which it was intended 
to do, namely, that one mode of using the steam was far more economical than 
the other : my next object was to ascertain the actual weight of water lifted, 
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but I had no idea whatever of deterauning the evaporative power of the boiler, 
or that, from such an experiment, data could be obtained for the foundation of 
a theory for expansive engines. 

It must always be borne in mind that the coals used in Cornwall are 
measured, and not weighed ; and although Captain Lean, than whom no one has 
had greater experience, has stated that the average weight of a bushel, as used 
in Cornwall, is 93 or 94 lb., — and for the general object of the monthly reports 
this may be a eufEcient approximation, — it is not so for forming nice calculations 
on the evaporative power of either boilers or coals. In the celebrated trial of 
the Fowey Consols Engine, the Committee stated that 28 bushels of coals were 
measured in tlieir presence, and that " a bushel " of coals was weighed, and 
found to be 941b. I consider this mode of proceeding was sufficiently 
accurate for the purpose ; it was the usual mode adopted in the County ; but 
they did not state, nor did they ascertain, what was the quality of the coals 
used : it is possible that the coals used may have been inferior to the average, 
but I think it more probable they were superior. 

In 1838, I was requested by the Council to obtain information as to the 
weight of coals. Mr. Nicholas Harvey then favoured me with the following 
statement, which is reported in the minutes of conversation for 1838, that " the 
weight of a bushel of Welsh coals varied from 801b. to 112 lb."™ Now, 
although I have before stated, that the reports of the duty done by the Cornish 
Engines answered well the purpose they were intended to effect, nevertheless, 
so long as the exact weight of the coals consumed, and the water evaporated, 
is not registered accurately, I should not rely upon these statements in making 
calculations upon the comparative merits of boilers, even though the coals 
used might, in both cases, be of the same name. 

As regards the mode of measuring the water by the number of strokes of 
the feed-pump, I have found that when the one at Old Ford is in good order, 
the actual delivery is within 166 per cent, of the theoretical dehvery; but as 
the engine seldom makes two successive strokes of exactly the same length, 
unless the length of each stroke be taken during the time it is suppljdng the 
boiler, the exact quantity will not be ascertamed : supposing the variation of the 



^ Thia statement ehows how little reliance can be placed upon the results of trials where the 
coels are meraured, and not toeighed; if the measure is made large enough to hold 112 tb. of coal, 
it should no longer be denominated a bushel. 



one at Old Ford to be 3 an inch, the difference would be ^oth. or 1"66 per cent, 
loss; the two together would be equal to 3'32 per cent., and this is upon the 
assumption of the pump being in the very best order : if in had order, (and as 
the pump is always capable of raising more water than is required to feed the 
boilers, it may be so without rendering it necessary to stop the engine to 
repair the valves or pack the plunger,) calculations on evaporation under 
such circumstances must be very erroneous. 

Again, unless the level of the water in the boiler is taken very accurately at 
the commencement and termination of a trial, — and in a high pressure boiler 
practical men know this to be a most difficult thing to do, if not an impos- 
sibility, owing to the violent ebullition, — the results, either of duty or eva- 
poration, mil be most erroneous ; you may either be in excess or the reverse, 
and this might not be dependent on the honesty of the experimenter, but on 
the mode of conductmg the experiment. 

As regards the proportions for boilers, Boulton and Watt's proportions are, 
as far as my experience extends, the best for generating low pressure steam ; 
and with regard to high pressure steam, as I have tried experiments on one 
form of high pressure boiler only, I cannot say what proportions are best,*' 
thinking, as I do, that rules for these proportions should be founded upon 
correct experiments, and not upon theories derived from the results of experi- 
ments tried upon different forms of boilers, unless used for the same purposes, 
and belonging to the same class, whether high or low pressure, land, marine, 
or locomotive, as in all these cases other objects besides economy in fuel, as 
regards the boiler itself, may have to be considered ; and in all questions of 
economy of fuel, the weight and cost of the boiler, so modified as to effect the 
proposed economy, must also be considered. 

From the foregoing statement it would therefore appear that very little, if 
any, improvement has been made in the evaporative jjower of boilers since the 
days of the great, the immortal, James Watt ! 



'' If the proportionH of the waggon-head boiler produce the greatest effect with the least veight 
of boiler, then, although for steam of high pressure it may, for the sake of strength, be Decessary 
to alter the /orm, it does not follow as a consequence that the proportions of water contents, heating 
surface, grate surface, &c., should also be altered. 
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PART IL— ON ENGINES. 

It will be seen by an examination of Table No. VII., lines F and H, column 
34, that the useful eflFect produced by the Cornish Engine is equal to a duty 
of 97,146,268 ft. raised 1 foot high by the consumption of 1 cwt. of small 
Newcastle coals, or 108,198,1021b.* raised 1 foot high by the consumption of 
1 cwt. of best Welsh coals ; and that by the Boulton and Watt Engine is equal 
to a duty of 42,847,598 lb. with small Newcastle, or 47,718,0841b. with 
best Welsh coals : the diflference between the two engines is great, the Comish 
producing 2 J times the effect of the Boulton and Watt. 

Dnty of Boulton and Watt. Duty of Cornish. 

42,847,598 : 100 : : 97,146,268 : 226 

I shall endeavour to show to what this difference is attributable. 

It is assumed that the same quantity of water is evaporated per lb. of coals 
under both classes of boilers, viz., 8*524 ft. of water by 1ft. of small New- 
castle coals, and that both are worked the 24 hours round. The loss at night 
in the Boulton and Watt Engine, when not at work, is equal to nearly 2^ per 
cent. ; the quantity of water in the form of steam thus wasted is given in the 
explanation to line H, Table No. VII. 

The difference in the effect produced by the two classes of boilers working 
the 24 hours has already been shown to be about i^ths per cent, in favour of 
the Comish ; but these two points must not be taken into account in the fol- 
lowing pages, as the question is — as to the comparative merits of the two 
engineSy not the boilers. 

The following are the principal points of difference between the two 
Engines : — 

1st. The cylinder in the Comish Engine is fixed in such a position relative 
to the boilers, that the condensed steam, if any, in the jacket, can return into 
the boiler. The jacket is so well cased that the steam is not lowered in 
temperature more than 7 degrees of Fahrenheit (temperature in boiler 284°, 

1 Table No. VII., Column 36. 
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in jacket 277°,)^ and the water used in the form of steam for this purpose is 
calculated at 00281b. per stroke {see Note 8, Table No. VII.), or about i per 
cent, of the whole quantity used. 

In the Boulton and Watt Engine the condensed steam runs off through a 
syphon, and does not return into the boiler ; the whole is therefore lost ; it 
amounts to 0099 lb. of water in the form of steam per stroke, or about 2 (^ 
per cent, of the whole quantity used. 

Deducting one from the other leaves 1 ^q per cent, excess of loss in the 
Boulton and Watt Engine.^ 

2nd. The space above the piston in the Cornish Engine, when out of doors, 
is equal to 18 cubic feet, or about ^o^h oi the space above the piston when in 
doors ; in the Boulton and Watt Engine it is equal to 20 cubic feet, or 
about ^th ; the equilibrium valve is fixed near the bottom of the cyhnder 
in the Boulton and Watt Engine, and communicates with the top of the 
cylinder by means of a pipe ; if the valve were fixed at the top, as in the 
Cornish Engine, the steam-space would be reduced to 14 cubic feet, or 
about ruth. 

In a single engine, where the top of the piston has no direct communication 
with the condenser, if the steam were used without expanding, or, in other 
words, if the pressure were the same tliroughout the stroke, no loss would 
he sustained in consequence of this space ; but when the steam is used ex- 
pansively, or when the pressure at the commencement of the stroke is greater 
than at the end, then, before the steam-valve is opened, this space is filled with 
steam of less density than that about to be admitted, and consequently a 
space proportionate to the difference of the densities has to be charged with 
steam, and of course the more expansively the steam is worked, the greater the 
quantity of steam to fill this space, to be so charged, will be, as the steam 
remaining upon the top of the piston, after the previous stroke, will be more 
rare, or of less density : now the steam that is left acts again, and is there- 
fore useful. In the case now before us the steam left in the Cornish cylin- 
der would occupy, when compressed into a volume of the density of the 



' Column 5. Table VII., line F, preaBure in boiler . . 51-7 284". 
7. Do. do. rteKn jacket 457 277°. 

* If the cylinder and boilers were arranged as the Cornish are, the cuing round the i 
jacket being, as it is supposed, equtdly effective, this loss would not be sustained. 
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Steam about to be admitted, a space equal to 7'76 cubic feet, or neaj-ly i-'ath 
of the whole space above the piston at the instant of cutting off the steam.* 
The steam left in the Boulton and Watt cylinder would occupy a space 
equal to 11 "95 cubic feet, or about i^o^h of the whole space above the 
piston,' at the instant of cutting off the steam. 

It must not, however, be assumed from the foregoing statements, that when 
steam is worked expansively an increase of space above the piston, when 
in doors, is advantageous. Suppose the space in the Cornish to be as great in 
proportion as the Boulton and Watt, namely, ith instead of g-oth of the whole 
contents when the piston is in doors ; then the steam-space would be equal to 
45 cube feet, and the space occupied by the steam left in the cylinder at 
the end of the previous stroke, when the steam-valve is opened, would be 
19'4; the difference is 256. In the previous case the steam-space was 
18 cube feet, and deducting 7"76 steam left in cylinder, the difference is 10*24 : 
now the additional steam required each stroke to produce the same effect 
is equal to (25'6— 1024=) 1536 cube feet, or about 12^ per cent, more 
steam per stroke than when the steam-space above the piston in the out- 
door stroke was less. Again, supposing tlie steam-space in the Boulton 
and Watt Engine had been in the same proportion as in the Cornish, namely, 
a-flth instead of ^th, or equal to 7'7 cube feet, then the space occupied by the 
steam left in the cylinder upon the opening of the steam-valve would be equal 
to 46 cube feet ; the difference is 3' 1 cube feet instead of (20— 1 1 '95=) 805 ; 
it would therefore require (805— 31 = ) 4-95 cube feet, or about 4J per cent. 
less steam per stroke to produce the same effect. 

Thus the loss in the Boulton and Watt Engine, from the disposal of the 
jacket-steam and large steam-space above piston, is equal to (1,^ per cent, 
-f 4'2 per cent.=) nearly 6 per cent., or, in other words, if the arrange- 
ments in respect to these two points were similar to those in the Cornish 
Engine, the duty would have been 45,418,45311).^ lifted I foot high per 



Column 16. Column 10. Colun 

< Table VILpUneF.— 20-17ib. 18 : : 8- 



Cube ft. Column 15. 



Colmni] 16. Column 10. Column II. 

> Table VU., line H.— 17-15 20 :; 1025 



= 9-83, say 10. 
< 100 1 42,847,5S8 : : lOS : 45,418,453. 
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^^^H cwt. of small Newcastle coals ; and the Cornish Engine would then have ^^M 
^^^H produced only 2' 13 times the effect, instead of 2'26 times. ^H 
^^^1 As regards the propriety of making these alterations in the Boulton and ^M 
^^^F Watt Engine, there can be no doubt about the first ; and as regards the second, ^H 
^^H the alteration in the position in the equiUhrium valve would, as ah-eady shown, ^H 
^^H reduce the space above the piston considerably, and advantageously; but ^^M 
^^H the height to which it would be safe to allow the piston to rise in the ^^M 
^^^1 cyUnder, in the out-door stroke, is a question of prudence. When allowed ^^M 
^^H to rise as high as it is in the Cornish Engine, it is very requisite to ^H 
^^^1 have strong and stiff spring beams to prevent the cylinder cover being ^^M 

^^^H 3rd. The next point to be considered is the difference in the resistances that ^H 
^^^H each has to overcome, which will be best shown in the tabular form. The ^^| 
^^HB^ resistance offered to the steam power in the Cornish Engine varies during ^H 
^^B the stroke, because the water is ndsed from the well into the pump-barrel, and ^^M 
^^H the air-pump is worked, by the In-door stroke ; in the Boulton and Watt ^^M 
^^H Engine the reverse is the case. ^^H 
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The mean load actually hfted, or preponderating weight and water, b; 
he Cornish is equal to (11037 + 0-821=) ir858ft. per square inch of the 
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piston; and by the Boulton and Watt Engine (2-12 + 9235=) ll-355ib. 
per square inch of piston. 

The useful effect is thus obtained: the diameter of the plunger of the 
Cornish pump is 41 inches, area 9-168 square feet; the water is raised 108 
feet from the surface in the well ; the stroke is 9 feet, while the stroke of the 
engine is 10 feet ; the area of the piston, minus the area of the piston rod, is 
equal to 5019 square inches, 



9-168 sq.ft. X 108 ft. x 62'5fti. = 
61884 ft. X J. ft- P"""? ^"I'e ,_ 

10 ft. engine stroke 
Ixiad on piston 65695'6ft. _ 

Area of piston 5019*5 sq.io. 



61884 ft. 
: 55695-6fc. load on piston. 

9 per Bquare inch of piatoi 



The diameter of the Boulton and Watt pump is 271 inches, and the pump 
rod 4| inches; area, minus area of pump rod, equal to 3-88 square feet; 
the water is raised, 107 feet from the surface in the well ; the stroke is 
7*91 feet; area of piston, minus area of piston rod, is equal to 2809 square 
inches. 

3-88 sq. ft. X 107 ft. X 62-5 ft. = 25947-5 ft. load on piston. 
Load on piston 25947-5 ft. 

Area of piston 2809 sq. in. 



9-23 ft. per square inch of piston. 



In the Cornish Engme the useful effect ia (1294 : 100 : : 1109 :) 857 
per cent, of the whole resistance, including imperfect vacuum, or {12'21 : 
100 : : 1109:) 90-8 per cent, exclusive of it. 

In the Boulton and Watt Engme the useful effect is (12-45 : 100 : : 9-23 : ) 
74 per cent, of the whole resistance, including imperfect vacuum, or (1196 
: 100 : : 923 : ) 77 per cent, exclusive of it. 

The sum of the resistances in the Cornish Engine, over and above the useful 
effect, is equal to (12'94 — 11-09=) TSStb. pressure per square inch, or, 
minus imperfect vacuum (185 — 073), ri2ft. ; and in the Boulton and Watt 
Engine (12-45 — 923=) 3-221b. pressure per square inch, or, minus im- 
perfect vacuum (3-22 — 0-49 =), 2 -73 lb. ; the resistance in the Boulton and 
Watt Engine arising from a different arrangement of the machinery is, there- 
fore, equal to (2"73 — 1"12^) r611b. pressure per square mch more than in 
the Cornish. Now, if the arrangements were similar, the duty done by the 
Boulton and Watt Engine would have been (9-23: 45,418,453:: 9-23+ 1-61 r) 
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53,340,848 fbs. lifted 1 foot high per cwt. of small Newcastle coals ; and the 
Ckimish Eogioe would have produced only 1*62 timeB the effect of the fioulton 
and Watt Engine. 

4th. From the foregoing analysis it appears that the gain by working 
more expansively is as 100 : 182. 

An examination of column 23, Table VII., will show that as the engines 
were worked more expansively, the excess of pressure above the resiBtaoces 
was greater : it must be remembered that the load remained the same, and 
therefore to g^ve sufficient momentum to enable the engine to perform the 
whole stroke, it would require a greater pressure at starting in proportion to 
the greater distance the piston would have to travel after the steam was cut off. 
It is supposed that if the load had been reduced as the expansive working was 
increased, it might have been so proportioned that the excess of pressure at the 
commencement of the stroke in each case might have been the same. 

It may be well here to observe upon the ordinary working of a mining 
engine. When the engine is first erected, the load to be lifted is very trifling 
in proportion to the capabilities of the engine, and consequently the steam may 
be cut off even at £^oth of the whole stroke, as I am informed has been the 
case in some instances : under such circumstances the duty performed by the 
engine would be very great. As, however, the mine deepens, and the quantity 
of water increases, the load upon the engine is increased, and consequently 
more steam is required ; it cannot, therefore, be cut off so soon, and the duty 
of the engine consequently decreases, and might continue to do so if the 
load were increased until it required steam during the whole stroke to over- 
come the increased resistance. The obvious reason for the falhng off of the 
large duties after some years working of the engine (so often noticed), is, 
not that the engine itself has deteriorated, but that its actual power, when 
working so very expansively, is so small in proportion to the size, that the 
interest upon the outlay and the cost of working an increased number of 
engines, which would be required to preserve the same rate of duty, would 
counterbalance, if not far exceed, the value of the saving in fuel : thus the same 
argument will hold good for the engine as for the boiler. 

It must be remembered that the trials made at Holmbush and at the Fowey 
Consols were upon engines that had not been long erected, and where the load 
to be lifted was hght in proportion to the size of the engine; and this will 
perhaps be better understood when I mention that the diameter of the cylinder 
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in the first was 50 inches, stroke 9 feet 1 inch, and power 26^ horses ; the 
second cylinder 80 inches, stroke 10 feet 4 inches, and power 62 horses.^ 

An approximate calculation of the work done by the two engines while 
under trial, upon the best data in my possession, is given below and in 
Table No. VII.,® showing that, with coals whose evaporative power was, as 



^ See Appendix. 

^ Fowey Consols Engine. 

Data, — Cylinder, 80 mches diameter; stroke, 10-33 feet; area, 34' 6 square feet, or 4988 square 

inches. 
Stroke outer end of beam, 9*25 feet. 
Absolute pressure of steam in boilers, 55*2 ft. 

Water load, 51626 ft. Water evaporated, 10*23 ft. per ft. of coals, according to Mr. West. 
Steam-space above piston, taken as at Old Ford, 18 cube feet. 
Water load (10*33 : 9*25 : : 51626 : ) 46228 ft. on piston. 

Useful eflfect — ' ? = 8*081 ft: pressure per square inch of piston. 

Resistances. 

46228 

Water load -^--T = 9*267 ft. per square inch of piston. 

4988 

Air-pump, as at E^t London Water- Works, 0*117 

Friction, calculated as twice that of the 1 _ ^ 

> 0*400 
engine at the East London Water- Works J 

Imperfect vacuum 0*730 

Total 10*514 

N.B. — ^No cold-water pump ; water supplied from the mine for condensation. 
Steam cut off at ^th of the stroke, as stated by Mr. West. 

area of steam 

piston stroke space. 

34*6 X 10*33 

= 89*35 -|- 18 = 107*35 cube feet space above piston when steam- valve is closed. 

The engine made 6287 strokes with the consumption of 2256 ft. of coals. 

ib. water per ib. 
lb. of coals. coals. 

1U40 A ^^ou _. g.gy ^ ^^ 0*0587 cube foot water per stroke as steam. 
6287 strokes '^ 

For Results, see Table No. VIL (in red ink). 



* The actual water raised as found by me at Holmbush was 14*7 per cent, less than what was 
due to theory, or to the mode adopted in the Cornish reports. 

E 
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stated by Mr. West, equal to 10-23ft. of water per pound of coals, the 
duty stated to have been performed might have been done, there being steam 
power sufficient to overcome the resistances. 

In the second Paper I presented to the Institution upon this subject, dated 
August 7th, 1837, it would appear that the friction of the Holmbush Engine 
was equal to 7f lb. per square inch, exclusive of imperfection of vacuum : this 
is incorrect ; my subsequent experience convinces me that the data supplied to 
me, and the mode I adopted in calculating, were both inaccurate. The data 



Holmbush Engine, 
Data. — Cylinder, 50 inches diameter; stroke, 9 feet 1 inch; area, 13*6 square feet, or 1963*5 

square inches. 
Stroke outer end of beam, 8 feet 1 inch. 

Absolute pressure of steam in boilers, 54*7 ib., as stated by Mr. West. 
Water load, 21* 706 ft. ; water evaporated, 10*23 fb. per ib. of coals, according to Mr. West. 

area of 80 in. cube ft. area of 50 in. 

Steam-space above piston (5058 : 18 : : 1963*5 : ) 7 cube feet. 

cyL ttroke. pump ttroke. ib. ib. 

Water load (908 : 8*08 : : 21706 : ) 19315 upon piston. 

Useful effect water actually raised 18928 fb., or 908 : 8*08 : : 18928 : 16843. 

= 8*58 ft. per square inch of piston. 

1963 ^ ^ ^ 

Resistances. 

19315 

Water load = 9*839 fb. per square inch of piston. 

1963 r ^ 

Air-pump, 80^:502:: 0*117 : 0*045 

Friction calculated as twice that of the 
engine at the East London Water- Works 
Imperfect vacuum 0*730 



j 0*400 



Total 11*014 

N.B. — No odd-water pump ; water supplied from the mine for condensation. 

Steam cut off at -J-th of the stroke, as stated by Mr. West. 

steam 

•q. ft. ft. stroke. space. 

13*6 X 9*08 

= 20*58 + 7 = 27*58 cube feet space above piston when steam-valve is closed. 

The engine made 672 strokes with the consumption of 94 ft. of coals. 

Ib. water per 
Ib. of coals. Ib. 

10*23 X 94 _ ^.^^ ^^ ^^ 0-0228 cube foot water per stroke as steam. 
672 strokes 

For ResuUs, see Table No. VII. (in red ink). 
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were supplied by the engineer of the mine, and the mode of calculating copied 
from Mr. Watt.^ 

From the facts regarding friction which I have obtained during the last 
three years, it appears that the friction, including also all resistances excepting 
useful effect, could not have very much exceeded 24341b. per square inch, 
including imperfection of vacuum ; and, again, iu the first Paper presented, 
dated November, 1835, the friction of a water-works engine, including all 
resistances excepting imperfection of vacuum and useful effect, is stated as 
equal to 5'65 lb. pressure per square inch : in this case it was assumed that 
the pressure of steam in the cylinder throughout the whole stroke was the 
same as that in the boiler, and therefore the calculation was incorrect. It 
appears from my late experience that the whole amount of friction, including 
imperfection of vacuum, does not, in the Boulton and Watt Engine, exceed 
3Jlb. The rules adopted by me were those generally followed at the time: 
more experience has been obtained in these matters since the commencement 
of the discussions at the Institution of Civil Engineers, which my Paper 
of November, 1835, originated; and if any good has been done to science 
by the introduction of these discussions, much of the credit is due to 
the President, who strongly urged the presentation of my first imperfect 
Paper. 

As regards the pressure of steam being so much higher in the Cornish 
boilers than it is when introduced into the cylinder, I have merely to observe, 
that the cyUndrical form of boiler is such as to allow but httle steam-space, 
and therefore it is necessary to increase it by having the space tilled with 
steam of greater density ; and from the small size of the steam-valves and 
port-holes in the engine under discussion, increased pressure is required to 
allow a sufficient quantity of steam to pass into the cyhnder during the time 
the steam-valve is opened. In practice, when high pressure boilers are em- 
ployed, it might be dangerous to have the steam-valve very large, as in case 
of the pressure being much increased in the boilers, the increased effect upon 
the piston, when the admission was unchecked by wire-drawing, might lead to 
an accident. I can, however, see no reason why, if the steam-space in the 



■ The error m the ealadatUm nrose from ite being aaaumed that the elasticity of the steam, as it 
expanded, was directly as its density, aptkr the communication with the mater in the boiler had 
been cut off, by closing the steam-valve. 



boilers were larger, and the valves and pipes increased in size, tlie pressure 
of steam in the boilers might not be less. 

As regards the steam left on the top of the piston at the end of the out- 
door stroke, it will be seen that it is only equal to about Gflb., while the 
preponderating weight on the outer end of the beam is equal to 11 tb. ; now, 
if this preponderating weight were unbalanced and unchecked, the cylinder 
cover would, of course, be broken ; but, first of all, there is the column of water 
which counterbalances the preponderating weight, and should this column be 
less in height than is required to balance the 4 or 5 ft. excess, then the 
catches on the beam will rest upon the spring beams before the piston has 
reached the cylinder cover. I am at a loss to understand the meaning of the 
phrase " cushion," as applied to the steam in the space above the piston, as 
of itself, it is not sufficient to oppose the preponderating weight, and in 
fact it is not required to do so. 

When the mercurial gauge was applied to the top of the cylinder it was 
found that the mercury suddenly rose above the pressure that it was presumed 
was necessary to work the engine, and above that which was due to the 
calculated density of the admitted steam ; and it was also found that at the 
end of the stroke the pressure indicated was frequently 1ft. or 2ft."' below a 
perfect vacuum. The mercurial gauge, as a practical indicator of the pressure 
during the stroke, was therefore rejected, as it was assumed that the sudden 
change in pressure caused the mercury to jump above and below the real 
pressures ; but, as it was found upon holding the engine in doors tliat the 
actual pressure was 6 or 7ft. above a perfect vacuum instead of I or 2ft. 
below, which in fact would have been an absurdity, the rule adopted was this : 
to determine the pressure of the steam while the communication with the boiler 
was free, or, in other words, the steam-valve open, {the water in the form of 
steam being known,) the density of the steam was either calculated, or taken 
from the Count de Pambour's Tables ; and the pressure at the end of the 
in and out-door strokes was ascertained by holding the engine in hand, and 
allowing the mercury in the gauge to settle ; and this showed that when 
the communication with the boiler was shut off, the pressure was reduced 



'" Every employer of b coniieiising steam engine must have observed this effect, which is always 
produced when the cock cotamunicating betwceu the condeaser and barometer is opeued too 
sadden] y. 
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below that which would have been due to its expansion if communicating 
freely with the water in the boiler. This is more fully explained in the Notes 
to Table No. VII. 

The only point, as far as I am aware, that is not already explained, either in 
this Paper or in the Tables and Explanations attached to them, is that of 
the term friction, in the Table, page 22. The amount was thus ascertained 
in both engines. The preponderance of the outer end was obtained by un- 
packing all pistons, buckets, and stuffing boxes, and the beam was then 
weighed by steel-yards attached to the outer end ; this weight was ascertained 
before the load was added, which was afterwards accurately weighed to half 
a pound in my presence. Then, as it is certain that the only power to 
carry the engine out of doors was this preponderating weight, the weight 
required to balance the column of water in the Cornish Pump, and to work 
the feed-pump, was abstracted from the total weight, — and the difference 
was friction; and in the Boulton and Watt Engine, the weight required to 
lift the water from the well into the pump, and to work the air-pump, was 
abstracted from the total weight, — and the difference was friction. 
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A GftCAT manj remarks hare been made of late jean vpoa the tenna ' hone pover ' 
and ^ doty/ Hie fint is used bj engine mann ti c Uueii genenSj to deaaibe the siie 
of their engines, and the latter br the Caniiah engineen to dcacribe the rdatire 
work done bj their engines. Thus, an oig^ne manid a c Uu e r makes an engine, and, 
aec u r dii ^ to die diameter of the cylinder, he caDs it a certain nmnber d kmrmt^ powery 
and a Cofniah engineer tdb yon one engine is saperior to anodicr bea mM e it does more 
^ Ady,' that is to aajr, prodoces a greater eflfect with a gircn ccmaamptiaB of fbeL 

There is no objection, in mj opinion, to these tenns, if wefl vndentood; but as diis 
does not qipear to be the case, it maj be worth irtiile to gire some explanation of 
them« 

I imagine the jNroper meaning of the tenn ' horse power' is thia^ — diat an engine of 
one horse power is csqnble of raising 330001b. one foot high in one minute, m ad£tkm 
to the power necessary to OTercome die firiction and work it; in other words, die msefU 
fffeet must be equal to 330001b. lifted one foot high in a minnte. 

This may be illustrated by a calculation of the horse power of the two engines upon 
which my experiments hare been tried. 

Irt.— THE CX)RMSH. 

Data. 

Area of piston minus area of piston rod . . . . = 5019 aquare indies. 

The osefal effect prodnoed, or the water actuallT rused, is equal to ir09 lb. 
iqwn every square inch of the piston ; therefore the effectire pressore 
will be ........= ll-09ft. 

liength of stroke of piston . = 10 feet. 

Number of strokes per minute . = 8 

Csfea/afioa. 

fto. in. IK. Ibi. 

5019 X 1109 = 55660*71 weight to be lifted. 

10 feet X 8 = 80 feet ; height lifted m 1 minute. 

55660-71 X 80 = 4452856*8 ft. lifted 1 foot high in 1 minute. 

— ^^^^ - = 134*93, or nearly 135 horses' power. 

33000 
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In 1839 and 1840, this engine worked firequently 11 and 12 strokes per minute, and 
the power when working 12 strokes per minute was equal to 202*39 horses. It has, 
however, been considered most prudent to reduce the speed to 8 strokes, on account of 
the great wear and tear and liability to accident that is incurred by working so large an 
engine at too great a speed. 

The circumstance just mentioned shows how easily an error may be made in speaking 
of the horsepower of an engine. One person may have observed the engine working at 
the rate of 6 strokes per minute, while another may have noticed it when it was working 
at 12 strokes per minute : the results they would have arrived at, if they had calculated 
its power, would of course have varied in the proportion of 1 to 2 ; the first would have 
called it 101 horses' power, the latter 202 horses' power: although the diameter of the 
cylinder, length of stroke, and pressure per square inch were the same, the number of 
strokes was different. In speaking, therefore, of an engine similarly arranged, that is to 
say, where the load to be lifted is always the same, no mistake could be made if the 
power for one stroke per minute were given, namely, 16*86 horses' power; this might be 
multiplied by the number of strokes per minute, which would be regulated by the work 
required and the judgment of the employer of the engine. 

2nd.— THE BOULTON AND WATT. 

Data. 

Area of piston miniiB area of piston rod . . . . = 2809 square inches. 

The nsefol effect produced, or the water actually raised, is equal to 9*23 ft. ; 

the effective pressure will be . . . . = 9*23 ft. 

Length of stroke of piston ...... = 7*91 feet. 

Number of strokes per minute . . . . . = 11*5 

Calculation. 

sq. in. ft. ft. 

2809 X 9*23 =: 25927*07 weight to be lifted. 

7*91 feet X 11*5 = 90*965 feet; height lifted in 1 minute. 

2592707 X 90-965 = 2358455*9 ft. lifted 1 foot high in 1 minute. 

— ^^^^^ = 71*46, or nearly 711 horses' power. 

33000 -^ ' *^ 

The power of this engine at one strdre per minute will be equal to 6*21 horses. 

Proportions. 

The areas of the cylinders are as 5019 : 100 : : 2809 : 55*9 
The power of the engines is as 134*93 : 100 : : 71*46 : 52*9 

From the foregoing statement it appears^ in this instance^ that the power of the 
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engines^ wben woddng at their prcper wpetd^ is nearij in propoitioD to the areas of 
their cjiinden. 

Thus it win q>pear that so long as the standard of a hone's power is taken as eqoal to 
.S3000lb. lifted one foot high per minute, and the osefbl eflfect prodnoed is ascertamed, 
as in the foreg o ing examples, it is a good role for obtaining a finr mode of arriring at 
the different powers of engines; bat if this mode of calculating be not strictlr adhered 
to, die resolt will be but an approximation. I^ for instance, it is assomed that die 
nsefal effect is j^rds of the whole power exerted by die steam, allowing, as is not mi- 
commonly done, -f rd for firiction, ftc, the mean pfessur e of die steam in the Cornish 
En^ne being equal to 15*54 lb., and in the Boolton and Watt 12*56 lb., then 
(15*54 x*66=) 10*25 lb. would represent die effective pressure of the Cornish Elngine: 
the oMcertmmed effectire pressure was however ll-09lb. per square inch, or 8 per cent, 
greater; and consequendy, by this rule, it would have appeared to be 8 per cent, less; 
and (12*56 x*66=)9*28lb. would represent die effective pressur e of die Boulton and 
Watt Engine : the asceriamtd effective pressur e was 9*23, or very nearly the same. 

The mean pressure of steam is not however usually asceriamed, and the pressure in 
the bailer is taken as the pressure of steam in the cyKmder. In this case it was 17*7 lb. 
per square inch, and (17'7x*66=) 1 1*68 lb. would dierefoK have represented die effective 
pressure, which would have made it appear 26 per cent, greater than it really was. 

In fact, the effect produced by every engine must vary, and therefore any general rule 
can only give approximate results. The actual result, if required, must be obtained by 
triaL 

As regards the term 'duty,' I understand it to mean the usefol effect, or actual 
weight of water raised by a given weight of coals, the same weight of coals also gene- 
rating a sufficient quantity of steam to work the engine and overcome die friction of the 
pit or pump-work. In ComwaU the g^ven weight of coals is supposed to be 94lb., 
because it is stated to be the average weight of a bushel. The weight of an imperial 
bushel is however fixed at 84 lb., and as coals are now sold by weight, and not by 
measure, I have in my Tables thought it best to take the duty done by one cwL, or 
112 lb. weight of coals, instead of a bushel, the weight of which must necessarily vary 
as the specific gravity of the coal varies. 

Upon reference to the Table No. YII., line F, column 36, it will be seen that the 
duty done by the Cornish Engine when the best Welsh coals were used was equal to 
108,198,102 lb. of water lifted 1 foot high by the consumption of 11 2 lb. of coals, or 
(112: 108,198,102 : : 94 : ) 90,809,121 lb. by the consumption of 94 lb. of coals. 
The duty is calculated thus : 
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Data. 

1 ib. of the best Welsh coals will evaporate .... 

The water used per stroke when the engme is working under the circumstances 

detailed in line F, Table VII., equal to 
Area of plunger-pole or pump 
Height to which water is lifted 
Stroke of pump ..... 
Weight of a cubic foot of water 



9-493*. of water. 

5-47 lb. 

9*168 square feet. 
108 feet. 
9 feet. 
62-5 ft. 



Calculation, 

sq. ft. stroke. 

9*168 X 9 feet = 82*512 cubic feet per stroke. 

82*512 X 62*5 = 5157 ft. per stroke. 

5157 X 108 = 556956ft. lifted 1 foot high per stroke. 

ib. water ft. lifted 
per stroke. 1 foot. ib. ib. 

5-47 : 556956 : : 9*493 : 966594 liftied 1 foot high per ft. of coals. 

966594 X 112 = 108,258,528. Duty per cwt. 

966594 X 94 = 90,859,836. Duty per 94 ft. or Cornish bushel.^ 



It is very certain, if the duty is thus calculated, that the Cornish Engine experimented 
upon ougM to have done more duty than any engine in use for mining purposes, 
because the friction is less, or, in other words, there is less machinery to move to lift 
the same quantity of water; there are, however, several reasons why the reports of the 
engines in Cornwall may represent a greater duty. 

1st. The actual delivery of water is taken in my calculations of duty; and by the use 
of Harvey and West's valves, when in good order, it is practically demonstrable that the 
whole quantity of the water, equivalent to the area of the plunger-pole multiplied by the 
length of the stroke, is delivered without loss; but when the valves of the ordinary 
construction are used, the loss through which is known, and has been proved, to amount 
to at least ^Vth of this quantity, no allowance has been made for the loss in estimating 
the amoimt of duty done by the Cornish Engines ; — the reported will therefore, of course, 
exceed the real amount of duty ; for instance, it is reported by Messrs. Thomas Lean 
and Brother that the average duty performed by Taylor's Engine, (diameter of cylinder 
85 inches, working at 7^i horses' power,) firom July 1 to August 4, 1841, was equal to 
101,595,3001b. lifted one foot high by the consumption of a bushel of coals, assumed to 
weigh 94 fb. Now, deducting -j^th from the reported duty, would make the duty 



^ These vary slightly from those given in the Tables, probably from the same number of decimals 
not being calculated. 
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(as calculated in my Tables) equal to 91,435,770 ft,, which is not f per cent, above the 
duty perfonned by my engine. 

Znd. It is not stated at what part of the stroke the steam is cut off in this engine, but 
as the pistftn was of greater diameter, the stroke longer, and the effective pressure per 
square inch less, than in the engine experimented upon by me, it is probable, if not 
certain, that the steam was cut off sooner, and that consequently expansion was carried 
to a greater extent ; and if so, as a matter of course the duty ought to be greater, in 
proof of which, by referring to Table VII,, and comparing lines B and F, column 3S, it 
will appear that the duty done by the engine, when the steam was allowed to expand 
only 0'397 of the whole stroke, was equal to 78,535,512lb, per cwt., or 65,913,733tb, 
per 94 Xt. of coals ; but the same engine lifting the same load of water, and using the 
same coals, when the steam was allowed to expand 0'G87 of the whole stroke, did a duty 
equal to 108,198,102 ft. per cwt,, or 90,809,121 ft. per 94 ft. of coab, Tlius, by working 
more expansively, cseteris paribus, the duty was increased 37 per cent. 

From the particulars of the work done by this engine (Taylor's) accompanying the 
pubUshed Report, it is evident that it has more machinery to work than the one experi- 
mented upon by me ; and, therefore, unless it worked more ej-pansiaely, or the coals 
used were of a superior quality, it could not have done the same duty, because it must 
be borne in mind constantly that be the number of pumps ever so numerous, the 
distance of one pump from another ever so great, (rendering a system of horizontal rods 
and levers necessary to work it,) still the Cornish 'duty' includes the friction arising 
therefrom, be it more or less, and therefore the duty reported is not necessarily a 
criterion of the goodness of the engine. 

3rd. The quality of the coals is not stated in these Reports, and it is shown in 
Table No, II, that the Welsh coals vary in quality in the proportion of 7'155 : 9-493, 
or 32 per cent. 

4th, The coals are measured, and not weighed, and as the average weight is assumed 
in all cases, whatever the variation may be in the weight of coals, of which 94 ft. is the 
average bushel, to that extent there may be an error in the calculation of the work 
really performed. 

From the foregoing remarks it will be evident that, although, as in the case of the 
term ' horse power,' it may not in itself be objectionable, nevertheless an explanation of 
the data upon which the *duty' is calculated is necessary before comparisons can be 
made, with any degree of accuracy, of the superiority of one engine over another. 

' Duty,' however, involves the consideration both of boiler and engine, as superiority 
of duty may arise from either or both being more perfect; and it is certainly more 
satisfactory to follow the example of the great Watt, and make them subjects of separate 
consideration. 
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TABLE No. 11. 

THE EVAPORATIVE POWER OF VARIOUS COALS. 

The Newcastle Coals were purchased by Contract, the other Coals were purchased without Tenders 
being ofiered, and the Merchant's price was given ; the only order issued was to have the best of 
the sort for the purpose of trial. 



Description of Coak. 



Qoantity of Coals 
experimented upon. 



Water evaporated 
per tb. of Coals. 



WELSH. 

Pentre, from the heap 

Do. screened, large used 

Ekiglebush, from the heap 

Do. screened, large used .... 
Do. do. small used .... 

Pentre and Eaglebush, ^ and ^, from heap 

Lilang3rnneck, large coals 

Grraigola, do. 

Llanelly, do. 

Oakwood Bituminous 

Merthyr, large coals 

Anthracite ...,•... 

mean 



ft. 
98420 

5796 
30576 

6048 

6384 
22260 
11200 
11340 

9612 
31864 
29652 
13832 
of the foregoing 



NEWCASTLE. 



Newcastle, Bradley, large 
Do. Do. screened 

Do. Adair, large 
Do. Wallridge, large 



316344 
5880 
65352 
121464 
mean of the foregoing 



NEWCASTLE AND WELSH. 



Bradley Main, \ 
Do. screened, large 
Do. Breeze 
Do. large, | 
Wallridge, small, |- 



Eaglebush, \ 
Do. screened, large 
Do. do. do. 
Do. Breeze, i 
Pentre, large, i 



44688 

6468 

8064 

6636 

12180 

mean of the foregoing 



NEWCASTLE. 



Small Newcastle 
Do. 
Do. 
Do. 



379176 
161588 
95060 
402052 
mean of the foregoing 



VARIOUS SORTS. 

Blythe Main, Northumberland 
Staveley Main, Derbyshire 
Do. and small Newcastle 
Coke, from British Gas Company 



Do. i 
Do. i 



Do. 
Do. 



Newcastle, small, i 
Do. i 



25898 
16604 
27580 

3248 
10892 

7728 



ft. 
7-514 
8-709 
7-155 
8-562 
7-606 
7-960 
7-637 
7-499 
7-436 
7-963 
9-493 
9-014 
8045 



7-980 
8-443 
7-135 
7-076 
7-658 



8-252 
8034 
8-063 
7-654 
7-323 
7-865 



7-678 
8-524 
8137 
7-958 
8-074 



6-600 
6-772 
7-710 
7-908 
7-897 
7-557 



TABLE No. III. 

SHOWING THE EVAPORATIVE POWER OF THREE SORTS OF COALS, IF 

THE WHOLE QUANTITY HAD BEEN COMBUSTIBLE. 





Whole quan- 
tity of Coals. 


Clinkers, 


Combustible 
matter. 


Ratios. 
Columns 1 and 2. 


tb. of water eva- 
porated per !b. 
of combustible 
matter. 




tb. 


tb. 


tb. 






Average small Newcastle . 


74760 


4440 


70320 


100 to 5-94 


8-553 


Blythe Main . 


13636 


1^28 


12408 


100 to 90 


7- 194 


Anthracite 


11895 


1072 


10823 


100 to 9-0 


9-825 



TABLE No. IV. 

SHOWING THE COMMERCIAL VALUE OF THE COALS. 

The price of small Newcastle Coals evaporating 7*68 ft. of water per tb. of coals was, in 1840, I4s. &d. 
per ton in the Pool; this price is taken as a standard, and the value given is according to the 
evaporative power of the different varieties. 



Description of Coals. 



Water 

evaporated 

f-fb, of 

Coals. 



Value •» 

ton in tne 

Pool 



1 



7 
8 
9 

10 
11 
12 



The best Welsh 

Anthracite 

The best small Newcastle 

Average small Newcastle 

Average Welsh 

Coke from Gas-works 

Coke and Newcastle small, ^ and \ . . 
Welsh and Newcastle, mixed |- and |- 
Derbyshire and small Newcastle, i and |- 
Average large Newcastle • . . . . 

Derbyshire 

Blythe Main, Northumberland . . • . 



9*493 
9*014 
8*524 
8*074 
8*045 
7-908 
7-897 
7-865 
7-710 
7-658 
6-772 
6*600 



s, d. 
17 11 

17 

16 1 

15 2} 

15 2i 

14 11 

14 10} 

14 10 

14 ^ 

14 51 

12 9i 

12 51 



1. ft. 



10 

11 

12 
13 
14 
15 
16 

17 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
28 

29 

30 

31 

32 

33 

34 

35 

36 



4-76 
5-27 
8-37 
9*03 
9-03 
5-60 
1-83 
3-82 
0-58 
100 

fo-oo 

1-75 

8-45 
5-46 

6-47 
5-00 
9-62 
9-50 
9-62 
9-90 

9-67 
9-68 
0-42 
1-83 
0-84 
0-78 



Cylindrical boilers covered with ashes. See dimensions, Table No. I. 



Waggon-head boiler; see dimensions. Table No. I. Boiler ejcposed; engine working in day-time only. 



Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



clothed with 3 coats of hop-sacking 

do. 5 coats do. 

do. 5 coats do. 

do. 5 coats do. 

do. 1 coat of felt 

do. 2 coats of felt 

do. 3 coats of felt 

do. 3 coats, and top of flues 1 coat 

do. 4 coats, and top of flues 2 coats 



do. 




do. 


do. 


- 


do. 


do. 


the 24 hours round. | 


do. 


in day- 


-time only. 


do. 




do. 


do. 




do. 


do. 




do. 


do. 




do. 


do. 




do. 



lows the lb. of water that would have been evaporated per ft. of coals if it had not been so heated 



in 



1 



TABLE VI. 

SHOWING THE EVAPORATION OF WATER AT DIFFERENT 

TEMPERATURES. 



1 


2 


3 


4 


5 


6 


7 


Absolute 
pressure of 

steam 
in boilers. 


Temperature 


Whole 
quantity of 

water 
evaporated. 


CoaU 
consumed. 


Water evapo- 
rated 'y-tb. 

of Coals from 

temperature 

of feed. 


Water evapo- 
rated '^ tb. of 
Coals from 80^ 
the latent heat 
taken as 1037^. 


Ratios. 


steam. 


feed water. 


ft. 
53 

42 

40 

35 

30 


286-0° 
271-4° 
268-4° 
260-3° 
251-2° 


69-2° 
73-3° 
69-6° 
70-7° 
70-4° 


ft. 
609280 

248640 

374080 

394240 

380800 


ft. 
75368 

31208 

47202 

50699 

47316 


ft. 
8-084 

7-967 

7-925 

7-776 

8-048 


ft. 
8-158 

8-012 

8-000 

7-837 

8-114 


100- 
98-21 
98-06 
96-06 
99-46 


Mean 


98-358 



latent heat 
Colamn 6 is calculated thus : 1037° + 212° - 69-2° = 1 179-8°. 

1179-8° X 8-084 ft. _«.,RQ4i. 
1037^ + 212° -80°""^^^^*- 

I have thought it advisable to record the facts given in the above Table in support of Watt's 

doctrine, that " the sum of the sensible and latent heats is a constant quantity." See vol. ii. p. 1, 

Robison's Mechanical Philosophy. 
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ENGINES. 
























28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 




DUTIES. 


AU power* 

• 




MfAII rwiltMITB. 




Load lifted. 




Useful effect with 

Newcastle small 

coals. 




Usefkdeffiect 

with the best 

Welsh, tried at 

Old Ford. 


Useful effect 
with coals of the 
quality described 
bj Messrs. Lean 

and Brother. 


Usefkd effect with 
Anthracite. 


UsefUeffMtwith 
DerbTshire ooala. 






ted lit. high 
MMMumption 
alb.ofGtMds. 


RatiM. 


lb. lifted 1 foot 

high per 112 tb. 

Of coals. 


Batioa. 


lb. lifted 1 foot 

high per lis tb. 

01 coals. 


Ratios. 


tb. lifted 1 foot 

high per 112 tb. 

ot coals. 


Ratios. 


lb. lifted 1 foot 

high perl 12 tb. 

01 coals. 


tb. lifted 1 foot 

high per 112tb. 

ot coals. 


lb. lifted 1 foot 

high per 1 IS lb. 

of coals. 


lb. lifted 1 foot 
high per lis lb. 


•» 


,516,123 
tios 100 

B,166,560 

Itios 100 

b^l0.3QD- 


10(» 

149*8 
180-6 


:>0,o'.H).3l^ 

01 
82,276,398 

95.9.'^6.n88 


iMil 

162-6 
189*5 


<V 1 
75,345,852 

yO'.» 

87^54.919 


100 

162-6 
189.6L 


13,3j7,54* 

7^ 
70,513,544 

. 82Jt20J41 


10(» 

162-6 
189*6 


78,535,512 
91^74033 


l7,l5y,IOJ ir.,84«,l39 
76,682,951 74,551,164 


3 M 14.331 
56,008,053 


A 
B 

r. 



ci 



r. 

■•' . 
1 



-^- 



.J r ,.. 

• 



?- ■ I 



.-*■■ 
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Mr. Weale is preparing for publication several Engravings of the Cornish and 
Boulton and Watt Pumping Engines and Boilers experimented upon by Mr. 
WicKSTEED, from the elaborate Drawings made by him, and copies of the first of 
which were presented to the Institution of Civil Engineers; but which, with the 
additional Drawings of the Boulton and Watt Engine, are now especially adapted to 
form an Illustrative Atlas to this Volume. 

This Atlas will be executed in a superior style by Mr. Gladwin; and Mr. 
Weale hopes that by Christmas next, or soon after, he will be enabled to submit 
it to the approbation of the numerous purchasers by whom it is expected that Mr. 
Wickstebd's ^Experimental Inquiry,' as now extended and improved, will be 
patronized, as essential to the wants of the present time. 

Sept. 22, 1841. 
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ON THE VARIOUS BRANCHB8 OF 



ARCHITECTURE, CIVIL AND MILITARY ENGINEERING, 
MECHANICS, NAVAL ARCHITECTURE, &c., &c. 



BY JOHN WEALE, 

ARCHITECTURAL LIBRARY. 59. HIGH HOLBORN, 

Where an Extenaive Stock qf att the approved Pubiicdtiont relating to the above Subfeete, and to the 

Fine Arte, whether Foreign or DomettiCf ie conetantlg on Sale, 






arrftiterture* 

1. 

In 4to., very neat in ha}f-moTOCco, with about 130 Illustrations on wood and copper, Price 15f. ; 
some copies with illuminated title-page, &c.y and with India prooft. Price £ 1. 4f . 

THE TRUE PRINCIPLES OF POINTED OR CHRISTIAN 

ARCHITECTURE : 

bet forth in two lectures delivered at st. marie's, oscott, 
By a. WELBY PUGIN, Architect, and Profebsor of Antiquities in that College. 

The following important facts are fiilly explained in this Work : 

1. That all the Ornaments of pure Pointed Edifices were mel^ly introduced as decorations to the 
essential constructions of those Buildings. 

2. That the construction of Pointed Architecture was varied to accord with the properties qf the 
various materials employed^ shown by ancient examples of Stone, Timber, and Metal construction. 

3. That no features were introduced in the ancient Pointed Edifices, which were not essential either 
for convenience or propriety, 

4. That Pointed Architecture is most consistent, as it decorates the us^fitl portions qf Bmldings,- 
instead qf concealing or disguising them. 

5. That tnie principles of architectural proportion are only found in Pointed Edifices. 

6. That the defects of modem Architecture are principally owing to the departure from ancient 
consistent princ^les. 

It will be readily perceived from these heads, that the present Work furnishes the means for testing 
architectural excellence, by setting forth the consistent principles of ancient design. Hitherto archi- 
tectural criticism has been little more than mere capricious opinion, and few persons could give a 
satisfactory reason for their approval or dislike of a Building. The laws of Architectural Composition 
are based on equally sound principles as those of Harmony or Grammar, and that they can be violated 
with greater impunity is simply owing to their being less understood. It is humbly hoped that this 
Work, which is the result of long experience and patient research, will supply in a great measure the 
want of sound information that exists on this important subject ; and by explaining the consistent 
principles of Pointed Architecture, which are inseparable frim pure tastCj fiumish a standard by 
which the excellence of the ancient Buildings may be duly appreciated, and the extravagances and 
inconsistencies of modem styles readily discerned. 

Among the Illustratious will be found several interesting examples of ancient Roofs, Ceilings, Fittings 
of Rooms, Railings, Hinges, and Omamental Iron-work, Silver Shrines and Reliquaries, Jambs, Base- 
ments, Water-tables, and details of Stone-work, Jointing of Masonry, and Perspective Views of 
Ecclesiastical, Collegiate, and Domestic Buildings ; all drawn from Original Sketches by the Author. 












WORKS PUBLISHED BY JOHN WEALE. 



2. 

WINDSOR CASTLE: 

Illustrated by the l&te Si« JEFFRT WYATYILLE, R.A., F.R.S.» &c 

DBDICATED, BY EXPRESS PERMISSION, 

In obedience to a " Command" from His late Mfgesty King William the Fonrth» in 1834» Sir 
Jeffiy Wyatville began this Work, with the determination of rendering it fiilly worthy the subject. 

On her accession, Her Majesty the Queen condescended, by an autograph, to express her " entire 
approval " of Sir Jeffry's proceeding with the Work ; which was on the eve of completion at the time 
of his death in February, 1840, and is now published agreeably to the promise of his Son-in-law and 
his Executors. 

The follovnng shows the nature and extent of the Work, and the terms of publication. 

It consists of Forty Plates, all large but three, and several of great magnitude, forming two volumes, 
(or in one, at the option of the purchaser,) Grand Eagle. The first contains Elevations and Perspective 
Views of the several Fronts of the Castle, some of them of considerable size, vnth the requisite Plans. 

The second contains Elevations of the various Parts of the Castle, on a larger scale. 

The Plates are accompanied by a full Detcriptum of them. 

Also an Hittorical Eaay^ so far as relates to the structure of the Castle, from its foundation to the 
present time, by Ambrose Poynter, Esq.; illustrated by other Plates 'and by Wood-Cuts, chiefly 
showing the former state of the Castle. 

The Work was published in thtee Parts ; the first issued in May, 1840, the second in October, and 
the concluding Part in June, 1841. 

Proofs on India Paper, £4. 14f. M, each Part. Prints, £2. 12t. 6 J. each Part. 

For a work of this magnitude, produced at a great cost, the terms of publication are extremely 
moderate ; but Sir Jeffiry was desirous only, first, of obeying the commands of his Sovereign, and then 
of fUfilling his own inclinations, by producing for the gratification of the British Public a magnificent 
Illustration of this truly Royal Palace, to the new construction and improvement of which so many 
years of his active life had been devoted. 

It is edited (at the request of Sir J. Wyatville's Son-in-law and of his Executors) by Hbnrt Ashton, 
Esq., Architect, who, on Sir Jeffr/s resignation, vras appointed to succeed him in superintending the 
works in progress at the Castle. 

LIST OF THB PLATES. 



VOL. I. 



1. 

a. 



3. 
4. 
6. 
6. 



The Victorut Tower, on the^TUle-page. 

North-Eaat View of the Wykeham or Winebester 

Towex. 

General Plan. 

The South Front. 

Ute Eaat Front. 

The North Side. 

7. The West Front of the Upper Ward. 

8. The South Side of the Upper Ward. 

0. Section from North to South through the Upper Ward. 

10. North Side of the Upper Ward. 

11. Plan of the Ground Storj of the Upper Ward. 

12. Plan of the Principal Story of the Upper Ward. 
View of the South and Eaat Sides. 
North-Eart View. 
North- West View. 
South- West View. 

A View of the Upper Ward, (looking Bart.) 
A View of the Upper Ward. Oooking West.) 



13. 
14. 
15. 
16. 

17. 

le. 



10. View of the Riding House and Stables. 

VOL. II. 

1. North- West View of the Wfaiehester Tower, Tiih' 

pmge. 
9. King George the Fourth's Gateway. 
8. The Victona Tower. 

4. The East Front of the Victoria Tower. 

5. The Clarence Tower. 

6. The Chester Tower. 

7. The Prince of Wales's Tower. 

8. The Brunswick Tower. 

9. The Cornwall Tower. 

10. George the Fourth's Tower. 



1 1 . The Winchester Tower. 

IS. Henry the Third's Tower. 

18. King Edward the Third's Tower. 

14. The Round Tower. 

15. The Inner Side of George the Fourth's Gateway. 

16. The Sovereign's Entrance to the Private Apartnieots. 

17. The Kitchen Court Gateway. 

18. Hie State Entrance Tower. 

19> Queen Elisabeth's Gallery and Henry the Seventh's 

Buildinc. 
SO. King Jonn's Tower. 
81. St. George's Gate and Edward the Third's Tofwer. 

PLATBS WITB TSB LBTTBB-rEBM. 

Norden's View, mi the head ^ihe Assy. 

Sir Christopher Wren's plan for improring the Castle^ te 

the Euap. 
The South, East, and North Fronts, as in the year 1814. 

Do, 
The West Front, and the South and North Sides of the 

Court ofthe Upper Ward, as in the year 1884. Do, 
View in the Riding House, at the head of DeeeripHtm of 

Platee, Vol. I. 

WOOD-COTS IltTBUPBBaBD WITS TBB LBTTBm-PBBBB. 

The Queen's Arms, om the DediemUon. 

Norman Fragments. 

Doorway in the Devil Tower. 

Part of the Dean's Cloister, and Capitals of Columns. 

A Piadna and a Cortwl with a head, tei. Edward the Third. 

Plan of the principal floor of Ulndaor Oaatle, as in the 

year 1884. 
View ofthe Castle Rill in 1894. 
Vignette : View of part of the Castle, toit-pieoe to De- 

ecriptioH ^PlmUe, Vol. //. 



^j^ 
^^i 



Sold also, 2 vols, in 1, very neat in doth boards and lettered. Price £9, St., or elegant in half-morocco, 

gih. Price £S. 18t. 6d. 
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3. 
In lirge 4to., very neat half-moroeooi gik topi, Price 18f. 

STUDIES OF MODERN ENGLISH ARCHITECTURE. 

THE TRAVELLERS' CLUB-HOUSE. 

By CHARLES BARRT, Architect. 

. Illustrated by Engrayings of Plans, Sections, Eleyations, and Details, by J. H. Le Keux. 

With an Essay, including a Description of the Building, by Mr. W. H. LEEDS. 

%* This Tolume, complete in itself, is proposed as the first of a series under the general title of " The 

Modem School of English Architecture.'' 

* The Plates, engrared by J. H. Le Keux, from the Drawings of Mr. Hewitt, are examples of 
perfection in this species of art. We do not belieye that any artists that ever lived could carry it 
further. They will afford exemplars both to architectural draughtsmen and engravers, as well as to 
architects themselves ;' and will go down to posterity as the remains of Grecian architecture have 
descended to us. 

' The author before us seems to be exactly the sort of commentator to grapple with doubts and 
conflicting' opinions, since he is not hampered with school prejudices and conventionalities; but com- 
bines fresh thoughts and ipund reflections on his subject with good taste and elegant diction.' — 
Pmbe^ No. 13. 

LIST OF PLATBS. 



1. Ground plan of the building. 

2. Principal plan. 

3. Elevation of the front. 

4. Elevation of the back front. 

6. Longitudinal section through A to B. 

6. Lon^tudinal section through C to D. 

7. Details of the principal front : Windows, ground floor, 
section of cornice, section of window head, section of 
under part of window, section fA ornament in string 
course, elevatioo of console, balustrade to area front. 

8. Details of the principal firont: Section of principal 



cornice, elevation of cornice, plaster cap and entabla- 
ture to window, elevation of one-pair window, eleva- 
tion of cornice, &c. 

Q. Details of rear front: Elevation of one-pair window, 
section of window head, elevation of block, elevation 
of cornice, section of principal cornice, section of 
window cornice, &c. 

10. Details of drawing : Flan of ceiling, bead, section of 
cove of ceiling, enriched panel of eeUing, section of 
cornice, chimney-piece, &c. 



4. 
One large 4to. The Plates engraved in the finest style of Art. Cloth boards, lettered. Price £1. lOt. 

THE MONUMENTAL REMAINS OF NOBLE AND EMINENT 

PERSONS, 

Comprising the Sepulchral Antiquities of Great Britain, engraved from Drawings by 

EDWARD BLORE, Architect, F.S.A. 
With Historical and Biographical Illustrations. 

CONTENTS f 



1. Eleanor, Queen of Edward the Fine. Wettmhuter 
Akbe^.— 1200. 

5. EflBgy of the same. 

3. Brian Fltsalan, Baron of Bedale. Bedale Church. — 
1301. 

4. Avmer de Valence, Earl of Pembroke. We$tmintter 
Abbey.— 1324. 

6. Sir James Douglas. Dmtglat Church. — 1331. 

0. Gervase Alard, Admiral of the Cinque Ports. Win- 
cheUea Church. — No date. 

7. Philippa, Queen of Edward the Third. WcBtmhiHa' 
Abbey.— 1369. 

8. Effig7 of the same. 

9. Thomas Beauchamp, Earl of Warwidk. Beauehamp 
Chapel, Warwick.— \370. 

10. Edvnu>d, Prince of Wales. CatUerbury Cathedral. — 

1370. 

11. Effigy of the same. 

IS. King Edward the Third. Wettminater Abbey.— isyj. 

13. Effigy of the same. 

14. Thomas Hatfield, Bishop of Durham. Durham Ca- 
thsdral.—l3Sl. 

15. William of Wykham, Bishop of Winchester. Win- 
cheater Cathedral. — 1404. 

lO. Effigy of the same. 



17. John Gower. 5/. Samour*i Church, Southwark.— 
1408. 

18. King Henry the Fourth and his Queen. Canterbury 
Cathfidral.—Ul2. 

19. Effigy of the same. 

20. Thomas Fitsalan, Earl of Arundel. Arundel Church. 
—1415. 

SI. Ralph Neville, Earl of Westmorland. Staindrop 

Church.— UiS. 
83. Archibald, 5th Earl of Douglas. DougUu Church. — 

1438. 

23. Richard Beauchamp, Earl of Warwick. Bamchamp 
Chapel, Warwick.— I A39. 

24. Effigy erf the same. 

25. John Beaufort, Duke of Somerset. Wimbom Mifuter. 

1444. 
20. Humphrey, Duke of Gloucester. St. Alban*$ Abbey. 
—1446. 

27. Sir John Spencer. Brington Church. — 1522. 

28. Archbishops Warham and Peckham. Canterbury 
Cathedral.— Ii32. 

29. Margaret Plantagenet, Countess of Salisbury. ChriaVt 
Church, Hanu)thire.—lSU. 

30. Sir Anthony Browne. Battle Abbey.— 164B. 
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4 WORKS PUBL.IBHKD BY JOHN WEALB. 

5. 

Onaualeo(25 feet to an inch, plBio paper, £1. li.; ladiui tiq>ei, £1- Ui. 6d. 

LONDON BRIDGE; 

A large steel Plate, 3 f«et 6 inches by 2 feet. contaiiUDg 

Plan and Elevation of this great National Work, with the very interesting' reference of 

dimensions, mnteriala, time, and cost. 

EDgiaied in the best style, and cUbonUelj finished by J. W. Lowsv. under the directioD of 

B. ALBANO, Eiq., M.lnaC.C.E., sod {Tom his Origiiuil Drawing, presented to tbe 

Inbtitution or Civil Engineebs, 1839. 

Made from Original Dra^nga and AdmeasurementB on the Works. 

Constnicted hj Sia JOHN RENME, C.E., F,RS. 

This splcadjd En^ving, upon wMch muiyb time bos been expended to obtain tbe greatest accunc}', 

is submitted to tbe Civil Engineer and Architect, ai an example of a work so intimately connected with 

tbeir pmfeuuonal engagciueut, and la the luuateui as a [oonument of British Art. 

Sold in Frames, glazed vith the best glass for an Office, and nbich may also be appropriated as an 
object for tlie Library or Parlour of a Nobleman or Geatleman's Mansion. 



In Imperial 4to., to be completed in 2 Parts, 

A SERIES OF ORIGINAL DESIGNS FOR CHURCHES AND 
CHAPELS 

In the Anglo-Noriiian, Early English, Decorative English, and Perpendicular English, Styles of 

Ecclesiastical Architecture ; including also, Dciigni for Rectory Houses and School), 

in the Tudor and Domestic Styles. 

By FREDERICK J. FRANCIS, Architect, Authorof " A Brief Survey of Physical and Foaiil Geology," 

and " The Fine Arta of Greece during the Age nf Peiides." 

The Vatt Part, Price £1. 10«., is ready, and contains about 50 Illustrations, eompridng plans, 
geometrical elecationt, and perspective vien-s ; to which are appended, full practical descriptionB 
respecting the materials Ut be employed, and the probable expense of the erection of each dtisign. 
Gentlemen willing to become Subscriben to tbe complete work are requcitcd tn send their names. 

The Work vbich the Author now offers to the PubUc ii tbe result of several years' diligent 
study of the prindples and practice of Pointed Ecclesiastical Architecture. The attainment of pro- 
fessional advancement has been bis chief motive in engngiag upon it : added to which he conceives, 
that at the present time, when the increasing demands far Church Eitenaiou render Church Building 
an important branch of an Architect's duties, such a work would be likely to prove nseful to the 
professionai man. During its progress he baa been encouraged by the flattering testimonials of appro- 
bation he has received from those whose opinions, being founded on deep study and extensive ex- 
perience of the principles of Art, he values moat highly ; and be hope*, that when completed, it will he 
found to merit the notice and patronage, not only of the profession itself, but also of those upon whose 
taste and libetaUty the true exaltation of this noble hrauch of Art depends. 



VITRUVIUS BRITANNICUS. 



HISTORY, ANTIQUITIES, AND ARCHITECTURE OF CASTLE 
ASHBY, 

The Seat of the Moat Noble the Mabudib or NonTHAUpToji, President of the Royal Society. 

Illustrated by Plans, Elevations, and Internal Viens of the Apartments boat actual Measurement. 

By P. F. ROBINSON, Ajcbitect, V.P.I.B.A.. F.S.A.. &c. 



-^ 
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8. 

ST. Stephen's chapel, Westminster. 

In 1 laige Atlas folio Toliime» with serend yery fine Plates, executed finom the elaborate Drawings of 

Mr. Frbdbrick Mackenzie, Price £A. 4«., entitled 

THE ARCHITECTURAL ANTiaUITIES AND RESTORATION OF 

ST. STEPHEN'S CHAPEL, WESTMINSTER, 

(late the house or commons.) 

Drawn and Engraved from Admeasurements and Surveys by special command, and at the expense of 
Her Migest}rs Government; accompanied by an interesting Memoir, relating to the original and 
perfect state of the Building, grounded upon the best authorities. 

By Mr. FREDERICK MACKENZIE. 

Mr. Mackenzie's talented Services as an artist, and his research as an antiquary on the subject of the 
Gothic Style of Architecture in this country, of which St. Stephen's is one of the finest examples, 
was secured by the Office of Woods and Works soon after the Fire ; since which much thought, time, 
and Ubour have been devoted to its perfect developement. Government have most libeiiilly come 
forward, at a great expense, to secure to the country a well authenticated and illustrative example of 
this Renowned Edifice. 



9. 
In 8vo., Price 2s. 6d, 

MANUAL OF REFERENCE TO THE ARCHITECT AND 

ENGINEER. 

A Catalogue of Books on the Subjects of A&CHrrEcruRE ; Engineering, Civil, Military, and 
Mechanical ; Navai* ABCHrrEcruRE ; and the Arts and Manufactures of the Country. Classed, with 
an Index of the names of Authors, &c. 

By JOHN WEALE. 



10. 
Second Edition in 8vo., extra cloth boards, 10 Plates, Price 7i. 6d. 

PERSPECTIVE SIMPLIFIED; 

Containing a new preliminary chapter, in which the subject is treated in the most plain and easy 
maimer, for the convenience of readers not acquainted with Geometry. 

By Z. LAURENCE, Esq! 



11. 
In 4to., with Wood-cuts, and 4 fine Engravings by John Le Keux, Price 7f. 6<2. 

AN ACCOUNT OF THE ROOF OF KING'S COLLEGE CHAPEL, 

CAMBRIDGE. 

By F. MACKENZIE, Author and Draughtsman of some of the finest Architectural Works. 






12. 
4to., Price £1. U. Revised and corrected. 

THE CARPENTER AND JOINER'S ASSISTANT. 

Containing Practical Rules for making all kinds of Joints, and various methods of hingeing them 
together ; for hanging of Doors ; for fitting up Windows and Shutters ; for the construction of Floors, 
Partitions, Soffits, Groins, Arches for Masonry ; for constructing Roofs in the best maimer from a given 
quantity of Timber, &c. Abo Extracts from M. Bdidor, M. du Hamel, M. de Buffon, &c., on the 
Strength of Timber. Illustrated with 79 Plates. 

By PBTER NICHOLSON, Architect 
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13. 

DOMESTIC ARCHITECTURE. 

In large 4to., iHth 19 fine Engravings, Price £1. 1«. extra doth boardB, or on large paper, proof 

impressions, Price £1. Il«. M, 

ARCHITECTURA DOMESTICA. 

By A. DE CHATEAUNEUF, Architect, of Hamburgh. 

Being a Series of very tasty examples of Interiors and Exteriors of Residences of the Gentry erected 
in Hamburgh and its neighbourhood; principally in the Italian Style, with Ornamental Pleasure 
Grounds, Verandas, detached Cottages, &c, &c. 



LIST OF PLATBS. 



1. 



Seat in the park at Ham of Charles Sierekuig, Esq., 

Syndic of the dty of Hamburgh; also, Cottage of 

Caesar Godefroy, Esq. 
S. Gardner's Lodge of wood, orangery, &c., near Lubeck. 
3. Dwelling House in Ham Park, with Grecian interior, 

and plan. 

Details, veranda, &c. 

Saloon, with wood ornaments and fittings. 

Plan of hoose and groimds, and view of Dr. Buch- 

holts's House, near Lubeck. 
7. & 8. Plans and elevations of Houses, with sections, in 

the Italian style, erected on the basin of Alster. 
9. Club House in the Famesian style, with plan, and an 

interior section. 



4. 
5. 
0. 



10. Monuments of the fiunilies of Sieveking and Nolting, 
in the new diurch-yard near Labedi. 

11. to 18. The House or Dr. Augustus AbendroCh. " The 
arrangement of this house, as the residence of a 
wealthy funily, which, on occasion of great festivities,, 
desires to display a noble magnificence, will be etsily 
understood by the plans, sections, and details." 

The illustrations consist of plans of sround and 
principal story, terraces, &c. ; Plans, out-houses, and 
oflkes, decorative ceilinn, grand fisaide, longitudinal 
section, details of winoows, consoles, &c. ; Grand 
marble decorative staircase, grand fresco and statue 
hall, &c. 
19< Grand entrance porch, door, &c. 



Mr. CHATSAUNKur, in coi^unction with Mr. Mee, was one of the successful competitors of the New 
Royal Exchange Designs. 



14. 
In 8vo., Price It. 

THOUGHTS ON THE ABUSES OF THE PRESENT SYSTEM OF 

COMPETITION IN ARCHITECTURE, 

With an outline of a plan for their remedy. 
In a Letter to Earl de Gbbt, President of the Royal Institute of British Architects. 

By HENRY AUSTIN. 



15. 
Engraved in aquatinta and coloured, 38 Plates. Quarto. Price £1, 4f. 

ARCHITECTURAL SKETCHES FOR COTTAGES, RURAL 

DWELLINGS, AND VILLAS; 

With Plans, suitable to persons of genteel life and moderate fortune, proper for Picturesque BuUdings. 

By R. LUGAR, Architect, 



^A^ 
^^« 



16. 
In 8to., with Plates, extra cloth boards, Price 10«. 6d, 

CEMENTS. 

A PRACTICAL and SCIENTIFIC TREATISE on the Choice and Preparation of the Materials for, and 
the Manufacture and Application of. Calcareous Mortars and Cements, Artificial and Natural, founded 
on an Extensive Series <A Original Experiments. By M. L. J. Vicat, Chief Engineer of Roads, &c 
Translated from the French, with numerous and valuable Additions, and Explanatory Notes, com- 
prehending the most important known Facts in this Science, and with additional new Experiments and 
Remarks. 

By Captain J. T. SMITH, Madras Engineers. 












ABCHITBCTURE. 



17. 

Third Editioii, with 28 additioiial Plates, Edited by Pbtbr Baalow, Esq., F.R.S., M.I.C.E., in extrt 

half-morocco, Price £2, 2». 

ELEMENTARY PRINCIPLES OF CARPENTRY, AND ON 
CONSTRUCTION,— WITH Supplement. 

A Treatise on the Pressnre and Equilibrium of Beams and Timber Frames, the Resistance of Timbers, 
and the Construction of Floors, Roo&, Centres, Bridges, &c. ; with Practiod Rules and Examples. To 
which is added, an Essay on the Nature and Properties of Timber ; including the methods of Seasoning, 
and the causes and Prerention of Decay; with Descriptions of the Kinds of Wood us^ in BuUding: 
also numerous Tables of Scantlings of Timber for different purposes, the Specific Gravities of Materials, 
&c. Illustrated by 50 Engravings. 

By THOMAS TREDGOLD, QvU Engineer. 



18. 
In Quarto, 28 fine PUrtes^ Price £1. It. 

SUPPLEMENT TO 

TREDGOLiyS ELEMENTARY PRINCIPLES OF CARPENTRY, 

AND ON CONSTRUCTION. 

Sold separately for the convenience of those possessing the former Edition. 

Comprising Engravings of Iron and Timber Rooft of Italian Palaces, Churches, Theatres, &c. ; of a 
Juvenile Prison, Pantheon Bazaar, &c, &c., by Mr. Stdnet Smirks ; Iron and Timber Roof, &c., of 
Christ's Hospital and St. Dunstan's in the West, by Mr. John Shaw ; Timber Roofii of White Conduit 
House Tavern and others, by Mr. Duxcan ; Iron and Timber Construction of Croydon Railway Station, 
by Mr. Jos. Gibbs ; Iron and Timber Roofs of the Trent Water-works, Nottingham, and the Roofs of 
the Model Room, the Smithery, and Engine Manufactory, at Butterley, by Mr. Jos. Gltnn ; with Mr. 
Mackenzib'8 elaborate Drawings of the Construction of King's College Chapel, Cambridge. The 
whole described by the dififerent Contributors, and edited by Mr. Barlow. 



19. 
In demy 8vo., with 107 Wood-cuts, extra doth boards, Price 7t, 

EXPERIMENTAL ESSAYS ON THE PRINCIPLES OF CON- 
STRUCTION IN ARCHES, PIERS, BUTTRESSES, &c. 

Made with a view to their being useful to the Practical Builder. 
By W. BLAND, Esq., of Harflip, Kent. 



20. 
8vo., with Plates, Price 7«. 



VENTILATION, WARMING, AND TRANSMISSION OP SOUND, 

RBPOKT OF THE COMMITTBB OF THE HOUSE OF COMMONS ON VENTILATION, WABMINO, 

AND TmANSMlSSION OF SOUND. 

Abbreviated, with Notes. By W. S. INMAN, Architect, F.I.B.A. 



21. 

In 8vo., illustrated with a very fine Frontispiece of St. Paul's Cathedral, by Gladwin. Extra 

' cloth boards, Price 10«. 6d, 

THE PROFESSIONAL PRACTICE OF ARCHITECTS AND THAT 

OF MEASURING SURVEYORS, 

And Reference to BUILDERS, &c, &c., finom the time of the celebrated Eakl of Burlington. 

By JAMES NOBLE, Architect, F.LB.A. 






WORKS PUBLISHED BV JOHN WBALB. 



In Imperiat 4lo.. with SO Gne Engravings and 2 line Wood-cuti of the pait and preseiit EptranccB at 
HjAe Park Corner, suggested far inaenion, and the Drawing* coatriboted by Decihds QtraroK, Esq. 
Half-hound in manicco, Price £2. Bi. 

DESIGNS OF ORNAMENTAL GATES, LODGES, PALISADING, 

AND IRON WORK OF THE ROYAL PARKS, 
With some other Detigns ei|ual in atilil; and taite, inlendeil for those designing and making Parks. 
Terrares, PleaiuTe-walks, BecreatiTe gronnda, &e. ; principally taken from tlie executed norks of 
DeciniiiB Burton. Architect, John Nuh. Architect, Sidney Smirke, Architect. Sir John Snane. 
Architect, Robert Sterenion, C, E.. Sir Jolin Vuibrugb, Architect, and Sir Christopher U' 
Architect. 



I. GulMtothelliijmlEiitrmM to8i. James'tPirt. 

I. CampBjtmeal cif ditti), cnlirgvd. 

I. Plw of St. Junci'i Pu-k, 

I. Plui of Hfdc Puk. 

1. Flu of BuKnt'i Pirk. 

1. Uaihlfl AKh. Duckinibunt P>1a«. plM u^ elermlion. 

r. Pimlicoloiln of dillo, pLim uidTleTmlioa. 

~ ' mjkde, fl^ pKk, enUvxv ^m PEcouUUji plan 

of (bt Orcd Puk. KcadiUi. froDt aod side 

LoIev. rronland dde derstiou and pUn. 

^jnoty RAntviog Hoiuv, plsq aiul pln™tinn. 

OF Idd^. fnat ud tid« dtfUioni 

.— ,« Ledge, front ud ude tlerujont 

1- Cumbvland Iddife. front and lido elcTKliD 
i. QUwB Mt g Lodge. dnatioD aod pUn- 
lA. Bauanr Lodco, elemtan andjilan, 
I7h Ijflnpat HraBFafkConer.vi^ tk« details. 

- " ■ '"-■ dii,HTd«PMk. 

(BOiIh. 



?e: 



iPwk. 






■ , Hidt Piik. 

TwdiO*, 

Begenl^. Psik. 



g. CbelKK Hmpital, 

iFk ditto, ta ft iBTgCT SQ 

Conn, {air C.^rln.) 



43. Plaik and Eler^oD of J!]Dtraa« Lodgesaad Iroa Gates 

u Oteoniridi. (Sir C. Wren.; 
<4. Diuo. dins, larger scale. 
46. Iron Gmtes at GiioDemboTT ^rk- 
48. Plaa, EleralLnn. end Det^ of ditto. 
17- Old Buckin^iui P*l>« EDtraoc*. Iron GMr* in 



1. EleraluDs of Gacea an 



PalUadiog at U» Palace 
ig dravrings, 



8ro., "ith Plates. Price 7i. 

COTTAGES AND HOUSES FOR THE PEASANTRY AND 
EMIGRANTS. 



An E«*y Method of ConatnictiDg Earthen Walls, adapted to the Erection of Dwelling-hoiuea, Agri- 
cultural, and other Buildinga, surpassing those built of Timber in comfort and itabilitr, and etjuaUing 
those built of Brick, and at a considerable saving. To which are added, Practical Treatises ou the 
Manufacture of Bricks and Lime ; on the Arti of Digging Welti and Draining ; Rearing and Managing 
1 Vegetable Garden; Man^cment of Stock, &c. For tbc use of Emigrants ; for the hetter Lodging of 
the Peasantry of Great Britaiu and Ireland ; and the Ini|iroreiQent of those Districts to nliicb the 
benevolence of Landed Proprieton is directed. 

By WILLIAM WILDS, Snrreyor. 






>D the Pn^wrlie*, Vttt. and ManubMare of lime. 
n WeU-dindoi. thuniiiK. Wdl-dnUng. la,: ee 

.... _ „. d.on Oudenug; *hat qouitllr of Land itill keep a 

f mils, plant and Kclkaiu. At. PaDuli Lb cuUiuut VagetaUeo ; Pork. Egn, Milk ■«■ 

II. Oo Biieki. how UnT an to be ulnBligooiulr ep plied Breed Con; oalbe SHpint of Cewe, Huge. Pa 



■ *r. t, TlH AN of ConelnvtlBf Huiub ai 
wilb Kanbea Walla Bade oej.Vng 

■i aad to tbe moat inaraat In bi 

'- Is, plant and Kctkaiu. At. 



asr. 



.erping a 



I. Soap. Sioring Pniii. 



Wr 
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24. 

Very neatly half-bound in moroccoi gQt tops, Price £3, 3«. 

ARCHITECTURE OF THE METROPOLIS. 

DBDICATBD TO STDNBT SMIBKB, B>a., ABCHITBCT, V.S.A., V.O.S. 

A New and considerably Enlarged Edition, with many Additional Subjects and Plates, of 

ILLUSTRATIONS OF THE PUBLIC BUILDINGS OP LONDON, 

In Two Volumes 8to., with 165 EngravingSi originally edited by the late Auoustus Pugin, Architect, 
and John Brhton, F.S.A., &c, and now newly Edited and Enlarged 

By W. H. LEEDS. 



Manifold as are the publications which represent 
the yarious structures of the metropolis, this is 
the only work which describes them, not ad Wn- 
turn, in views which, even when perfectly correct, 
show no more than the general aspect and locality 
of each building from a certain point, and conse- 
quently afford no information beyond mere ex- 
ternal appearance — but exhibits them arehitec' 
htralfy by means of plans, elevations, and occa- 
sionally both sections and interior perspective 
views. Thus a far more complete and correct 
knowledge may be obtained of each edifice, in its 
entire arrangement in all its parts and dimensions, 
than by pictorial views of them. 

As studies for the Architect, the subjects con- 
tained in these volumes strongly recommend them- 
selves, — more particularly so, as of the migo^^^ of 



them no plans and elevations are to be met with 
in any other publication, which materially en- 
hances the interest of this collection, and it pre- 
serves to us authentic and tolerably complete 
records of many buildings which no longer exist. 
Among these are Carlton Housb, iUustrated 
vrith several Plates, including sections, and a plan 
of the private apartments; the late English 
Opera House ; Mr. Nash's Gaixert, which 
has since been dismantled of its embellishments ; 
and The Royal Exchange. 

Among the subjects introduced in this New 
Edition will be found the following: — ^The Tra- 
vELLRRs' Club House — London Unitbrsitt 
— St. George's Hospital — Gateway, Green 
Park — Post Office — ^Fishmongers' Hai.l — St. 
Dunstan's, Fleet Street, &c., &c. 



25. 
Royal 8vo., 18 Engravings, cloth boards, Price lOt. 6<f. 

ILLUSTRATIONS OP THE PUBLIC BUILDINGS OF LONDON, 

With descriptive Accounts of each Edifice. 
SUPPLEMENT : 

Containing the New Subjects, and Descriptions by W. H. Leeds, incorporated in the second 
edition, and now sold separate for the accommodation of those possessing the first edition. 

Also a few copies in Imperial Svo. for large paper copies of the first edition, Price 1&«. 



26. 
In demy 8vo., cloth boards, Price 9«. 

A TREATISE ON THE LAW OF DILAPIDATIONS AND 

NUISANCES. 

By DAVID GIBBONS, Esq., of the Middle Temple, Special Pleader. 

Dedicated to the Honourable Sir John Taylor Coleridge, Knt., one of her Majesty's Justices of the 

Court of Queen's Bench. 






27. 
Wood-cuts, Svo. Price is. 6<f. 

AN ESSAY ON THE CONSTRUCTION OF THE FIVE ARCHI- 
TECTURAL SECTIONS OF CAST-IRON BEAMS, 

Employed as Girders, Bressummers, and other Horizontal Supports for Buildings, &c. 

By WILLUM TURNBULL. 
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28. 

de 6 feniUes nor ooloiiibier oidiiiaiie ert de 6 driTlingi — tor odtomlner 
T^lin, de 10 shiUings. 



Le prix de chaqoe li 



EDIFICES DE ROME MODERNE, 

DBMiNU, mso&BS, ST PUBLIB8 PAB P. LETAROUILLT, ABCHmcn. 

Pumi les viUes modernet, Rome, oonnd^r^ soot le rapport de ion ardutectare, m^te mbs eon- 
tredit, d'etre plic^ an premier rang. Depnis pres de quatre aieclea elle n'a oett^ de I'eniicliir d'^dificei 
de tool genres, loaTent oonstmita sons la direction dn architectes let phis c^bres, de lorte qo'on y 
tronre aujoordlim la phis belle comme la pins nombreoie reunion de monoments. 

Rien ne serait plus profitable poor T^tude que la reproduction par la gravure de tant de chef-d'oeuvres ; 
car il est incontestable que les exemples, surtout exprim^ par des figures, p^netrent mieux dans la 
pens^ que des theories abstraites, et qu'ils y Isissent une impression j^us profonde et phis durable. 
Un recueil qui mettrait ainsi k la port^ de tout le monde un si grande nombre de beaux mod^es serait 
d'un prix infini pour tons. Le maitre comme Thieve y puiserait des enseignements pt^deux, et dans la 
pratique de Tart il pourrait ^re d'un usage oontinuel. 

Get ouvrage vient d'etre ex^te et nous nous empressons de I'annoncer. II oi&e une ricfae collection 
de plans, de facades et de details : on y tnnnre reproduits arec une precision remarquable et mie grande 
fidSite dans les mesures, les oeuTres admirables dn maitres illustres de la renaissance qui ont iit6 si bien 
inq^nr^ par les monuments antiques qu'ils a^aient sous les yeux et qn'ils oonsnltaient sans eesse. 

L'aoteur derait bomer sa publication k la partie qui est aiqourdlini achevee, laquelle se compose d'un 
irolnme in folio de 115 planches, dn plan g^ni^rai de la Tille et d'un Tolume de texte in quarto : 

et dont le prix est de £6. 6s. — avec demi relieure £6. 16s. 6d. 
Mais les enc our ag em ents qu'il a obtenu Tout d^rmin^ k entreprendre un second voyage k Rome pour 
y completer son travaiL D^k m^e 5 liTraisons de ce complement sont en rente. On tronrera dans 
eette seconde partie des monuments du plus hant int^r^ et la fdupart places an premier rang dans 
Topinion des artistes: il soiBra de citer les palais Famese, Girand, du Vatican, Negroni, Conini, 
Sdarra Barberini puis de belles Eglises, des Clottres, des Fontaines et plusieun Villa. 

Parts 19 and 20, to complete the many sets of 18 liTraisons sold in Eng^d, to be had separately. 



29. 

DU MEMB AUTEUR, 

Prix, snr ?eiin 10 shillings, sur chine 12 shillings. 

PLAN DE ROME MODERN E, 

AYKC l'iNDICATION DES MONUMENTS ANTiaUES. 

Cette grarure, termini au burin et om^ de groupes de monuments et de figures aU^oriques, peut 
servir a dtorer le cabinet des architectes et des ing^nieurs, aussi bien que la bibhoth^e des savans et 
des hommes de lettres. 



30. 
16 PUtes, large 4to., Price 16s. 

DESIGNS FOR RURAL CHURCHES. 

By GEORGE E. HAMILTON, Architect. 



31. 
The Sixth Edition, Price 18s. bound. 

THE PRACTICAL HOUSE CARPENTER, OR YOUTH'S 

INSTRUCTOR ; 

Containing a great variety of useful Designs in Carpentry and Architecture ; as Centering for Groins, 
Niches, &c. ; Examples for Rooft, Skylights, &c ; Designs for Chimney-pieces, Shop Fh>nts, Door 
Cases ; Section of a Dining-Room and Library ; variety of Staircases, with many other important 
Articles and useful Embdlishments. The whole illustrated and made perfectly easy by 148 4to. 
Copper-plates, with Explanations to each. 






By WILLIAM PAIN. 
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32. 

With Plates, Imperial 8?o., doth boards, £1. U. 

CLARKE'S ELIZABETHAN ARCHITECTURE. 



Wimbledon Honae, Snrrej, built by Sir Tboaum 

1688. 
EssUm Honae, EeMz, Sir Hennr Maynird. 
Aston Hell, Wanrielahire, Sir Thoinu Holt. 
Oreftoii Hall, Cheshire, Sir Peter Warburton. 
Stanfleld Hall, Norfolk, fiunily of Flowerdewi. 
Seckford Hall, Thomas Seckford. 
Bramshill House, Hampshire. 
Fenn Plaee, Kent, Lord 3kmch. 
Queen's Head, Islington, Sir Walter Raleigh. 
Chasleton, Oxfordshire, Walter Jones. 



CONTENTS. 

Cecil, Brereton Hall, Cheshire, Sir Walter Breitton. 
Holland Honae, Middlesex, Sir Walter Cope. 
Hanghlgr House, Suffolk. 
Streete Place, Sunex, Dobell. 
Montacttte House, Somersetshire, Sir Edward Philipe. 
Westwood House, Woreestershire. 
Wakehnrst Place, Sussex, Sir Edward Culpeper. 
Carter's Comer, Sussex. 
EasAury House, Essex, Lord Monteag^. 
East Mascall, Sussex, Newton. 
Old House, near Worcester, &c. 



33. 

Sixty Plates, Title-page printed in colours and gold, elegantly half-bound in morocco, and lettered. 

Price £1. 16$. 

SPECIMENS OP THE ARCHITECTURE OF THE REIGNS OF 
aUEEN ELIZABETH AND KING JAMES L, 

From Drawings by Charles Jamks Richardson, Gborob Moorb, and other Ardiitects, with 

Observations and Descriptions of the Plates. 

Eighteen Plates illustrate the Old Manor House, the Gardens, Terraces, &c., at Clayerton, the Seat of 
George Vivian, Esq. — six the Duke of Kingston's Picturesque House at Bradford — and eight the 
princely Mansion of Lord Holland at Kensington. 

The volume oontdns examples of Ceilings, Porches, Balustrades, Screens, Staircases, Monuments, 
Pulpits, &c. ; and a rich collection of Facumiles of Old English Drawings, chiefly of John Thorpe, 
the most eminent Artist in Queen Elizabeth's time. 



34. 

Supplementary and Fifth Volume to the Antiquities of Athens, by R. C. Cockerell, Esq., &c. 

ANTIQUITIES OF ATHENS AND OTHER PLACES OF GREECE, 

SICILY, &c. 

Supplementary to the Antiquities in Athens, by JAMES STUART, F.R.S., F.S.A., and NICHOLAS 
REVETT ; delinested and illustrated by R. C. Cockbrbll, R.A., F.S.A., W. Kinnard, T. L. Donald- 
son, Member of the Institute of Paris, W. Jbnkins, and W. Railton, Architects. 

Imperial folio, uniform with the Original Edition of Stuart and Revett, and the Dilettanti Works. 
Very finely printed, and with numerous beautiful Plates of Plans, Elevations, Sections, Views, Orna- 
ments, &c. In extra cloth boards and lettered, Price £6. 12«. 



35. 
12mo., Price 3«. 6d. 

A MANUAL OF THE LAW OF FIXTURES. 

By DAVID GIBBONS, Esq., of the Middle Temple, Special Pleader. 
\* A work purposely vmtten for the use of Builders, House Agents, and House and Land Proprietors. 






36. 
Price 2«. 6d., pocket size, boards. 

THE BUILDING ACT (at Large), side References. 

With Extracts from the Sweeps' Acts; and with Explanatory Notes and Cases. 

By A. AINGER, Architect. 
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37. 
Second Edition, 4to., Price £1. U, 

DESIGNS FOR VILLAS AND OTHER RURAL BUILDINGS. 

By the Ute EDMUND AIKIN, Architect 

Engraved on 31 Plates, with Plans and Elevations, coloured, and an Introductory Essay, containing 
Remarks on the prevailing Defects of Modem Architecture, and on the Investigation of the Style best 
adapted for the Dwellings of the Present Times. Dedicated to the late Thomas Hope, Esq. 

' Modem Architects pmfess to imitate antiqiie examples, which is snperior to tiie details that soide them ? This is 

and do so in columns, entablatures, and details, but never a subiect wnich it may be useful and mte 

in the general effect. Is it that the^r imitate blindly, and — Vide Introduction, 
witlumt penetrating into those principles and that sjvtem 



a subiect which it may be useful and mteresting to pursue.' 



38. 
In 4to. Plates, very neatly coloured, cloth hoards and lettered. Price 16$, 

A SERIES OF DESIGNS FOR VILLAS AND COUNTRY HOUSES, 

Adapted with Economy to the Comforts and to the Elegances of Modem Life, with Plans and 

Explanations to each. 

By C. A. BUSBY, Architect. 



39. 

A new Edition in the Press, with 78 yery fine Plates, royal folio, neat in cloth boards and lettered. 

Price £3. 3«. 

THE UNEDITED ANTIQUITIES OP ATTICA. 

By the Society of Dilettanti. Comprising the Architectural Remains of Eleusis, Rhamnus, Sunium, 

and Thoricus. 



40. 
In 4to., with 5 Plates, in boards. Price lOs, 6d. 

OBSERVATIONS ON THE CONSTRUCTION AND FITTING UP 
OF MEETING HOUSES, &c., FOR PUBLIC WORSHIP ; 

Illuttrated by Plans, Sections, and Descriptions, including one erected in the City of York ; embracing, 

in particular, the METHOD of WARMING and VENTILATING. 

By Mr. ALEXANDER, of York. 

%* 7^ work U quoted and recommended by Tredgold in his work on a Hmilar mbfeet. 



41. 

In small 8vo., for a Pocket-Book. A New Edition, with the Government Tables of Annuities. 

Price 79, boards. 

TABLES FOR THE PURCHASING OF ESTATES, 

Freehold, Copyhold, or Leasehold, Annuities, &c, and for the Renewing of Leases held under Cathedral 
Churches, Colleges, or other Corporate Bodies, for Terms of Years certain, and for Lives ; also, for 
valuing Reversionary Estates, Deferred Annuities, Next Presentations, &c. Together with several 
useful and interesting Tables connected with the subject. Also, the Five Tables of Compound Interest. 

By W. INWOOD, Architect and Surveyor. 






42. 

2 vols. 4to., upwards of 70 Plates and Wood-cuts, Price £2. 2t, 

LETTERS OF AN ARCHITECT FROM FRANCE, ITALY, 

AND GREECE; 

Or, CRITICAL REMARKS on CONTINENTAL ARCHITECTURE, ANCIENT and MODERN, and 
on the CLASSIC ARCHITECTURE of GREECE. Written in a Series of Letters. 

By JOSEPH WOODS, FJLS., F.L.S., F.G.S., &c. 
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43. 

Royal 4tOv with Plates. Price £1. It. 

PROLUSIONES ARCHITECTONICiE; 

Or, ESSAYS on Subjects connected with GRECIAN and ROBCAN ARCHITECTURE. Illustrated by 
Forty Engravings by eminent Artists. Dedicated, by permission, to Barl Grst, K.G. 

By WILLIAM WILKINS, A.M., R.A, F.R.S., 
Formerly a Senior Fellow of Caius College, in the University of Cambridge ; PTX)le8sor of Arehitecture 

in the Royal Academy of Arts. • 



44. 

THE ARCHITECT AND STUDENTS OFFICE MANUAL. 

Being a condensation of different Examples of Grecian, Roman, and Gothic Architecture, from the time 
of Pericles to the reign of Queen Elizabeth, elaborately drawn to a conveniently large scale for im- 
mediate use and application in all the purposes of reference in the moments of office business. 

The work will consist of about 24 Plates, Atlas folio ; to be published in 3 Parts, Price 7t. 6<f. 
each; sho¥mig diffused details and modes of construction as used by the ancients and modems in 
the erection of their Temples, Domestic Buildings, &c., &c. 



45. 
A new Edition in the Press, 4to., Price £1. It. Corrected and enlarged. 

THE CARPENTER'S NEW GUIDE. 

Being a complete Book of Lines for Carpentry and Joinery, treating fully on Practical Geometry, 
Soffits, Brick and Plaster Groins, Niches of every description. Skylights, Lines for Roofs and Domes ; 
with a great variety of Designs for Roofs, Trussed Girders, Floors, Domes, Bridges, &c Copper- 
plates : including some Observations and Calculations on the Strength of Timber. 

By P. NICHOLSON. 



46. 
In the Press, 4th Edition, improved and enlarged, edited by Eaton Hodgkinson, Esq., of Manchester. 

A PRACTICAL ESSAY ON THE STRENGTH OF CAST IRON 

AND OTHER METALS j 

Intended for the Assistance of Engineers, Iron-Masters, Millwrights, Architects, Founders, Smiths, and 
others engaged in the Construction of Machines, Buildings, &c Containing Practical Rules, Tables, 
and Examples, founded on a Series of new Experiments ; with an extensive Table of the Properties of 
Materials. Illustrated by Eight Plates and several Wood-cuts. 

By THOMAS TREDGOLD, Civil Engineer. 



^j^ 
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47. 
In Imperial 8vo., Price 16«. in extra cloth boards, and lettered. 

A SERIES OF ANCIENT BAPTISMAL FONTS, NORMAN, EARLY 
ENGLISH, DECORATED ENGLISH, AND PERPENDICULAR 
ENGLISH. 

Dravrn by F. SIMPSON, Jun., and Engraved by R. ROBERTS. 

Containing 40 very beautifully engraved Plates, in the best style of the Art, and the Text vnritten by 
an accomplished and talentel Gentleman, whose attainments in Architecture and as an Antiquary are 
well known and appreciated. 

A few copies on large paper, Price £1. 8«. ; and only three copies India proofr, with Etchings, at £2. 2f. 
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48. 

MEMORIALS OF ANCIENT GERMAN GOTHIC 
ARCHITECTURE t 

Or, Hm ASCHITBCTUBAL ANTIQUITIES OF GEUIANT. 
Br GEOBGE MOLLEB, oT Dttnutadt. Architeet to the Grsod Dnke at Btmc 
2 viri*. tdio, with 130 PUIm, a Dncription of cadi Edifice, lad an Eh«; qb the Oripn and 
Progitn of Gothic Archheeture, with refeienee to it« Origin and Progmi b En^and; in the 
Gennan Language, aeeomtNUiied bf an Bn^h Traailadmi. 
By W. H. LEEDS. 
' Tht TnaMtiiaar « Eulr 0«rmui. hu not jtt, 
■ I koov, notnd BDtb dbttnct "- "^ " 

ncuBtlj itrvB di onOMI RpnKDCitioiu 

•tUaWi.oBllHUln. wliltliixHTT ,___ 

■net thSUndi Htd hH DoOod Ibe inUmxIiU* ud Wem, aln ti put i , „ 

plica wUch Ihia (dUa mm» la aenipT in Ih* mtI*, lad tat been mrthilT illaHnUd in the i 

'— -'■^-OsmuMTli.'-WbntU'iNMHoa ■«« oT Dr. Molls.- — tnwwcU'i Nuts i 



cBtUioDtoribt CdUudnl 



49. 

8*0^ eloth boudi, and lettered, Price 8*. 

THE TEXT OP 

MOLLER'8 GERMAN GOTHIC ARCHITECTURE, 

Tnnilated. With Mole* and llliutrations by W. H. LEEDS. 

Separate from the folio, 



GRECIAN ORNAMENTS. 



I>Mtili If Um CMlIni of 111* PreinlH, 

Onkr al tka Antv J ihi Inan Vmlbc 

CipluliirtluAnlflULufe, ' -' ' 

Pncnnito (owd « Eliuib. 

TU« ud oiha Milli of Ih* Ttapl* «f IHuu PnprtM*, 

Cipluli md' PnUt of tbo Ttasl* ol NibmIl >i 
Onuntnl Hosldlw, Junba. lfoiildii»i of li 
alM. Um hlBWl HoaldlB|i a( tbTAiHlo of tba Uco- 
BHla, fee., Jr., of Ibi Tmpk of NnaiLU Wunm. 
IMalli of Uo HmI, TUlai, Jb., of iki -rnpio of NoHta, 

Ttii Chtln ud annOAial Bd-nUob Inuiil In Iba CiUi of 

th* TnpU of -Amlt, U BhMuu. 
AUnalM loptfohnl MwUn, Ckplttlo. uil Tiicljplio, U 




(Mr «( Dm ftrMita ud Itoof, Oiu- 

~ ~ ' ' Apotlo KplmnB, fct Buoi*. 

■d Skill* of Oolwui c< Ibi 

.. van dtalnble for Scnlpton, Modeller*, Mawni, (in dedgtiing 

Tihleta, Ac,) BuUden, and Architeeta. Thoae who poHeu the Dilettanti woA <d the Unedited 

entaiy Volume of Antiquitiea of Greece, SicUj, Ac, will not need 



IMiili of MoHlptand H 
Thii work i) n 




of lb* Noitb Portknofth* Tripk 
lb* BaMPofOcaoftbuTWple. 
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51. 



CuUiir 9rd)Uriture. 

Id folio size, Price £1. 1«. ia boarda- 

BRIDGEN'S INTERIOR DECORATIONS, DETAILS, AND VIEWS 
OF SEFTON CHURCH, IN LANCASHIRE. 

Erected by the Molineu ftmiij (the snceaton oF the present Eirl of Seftoa), in the earlf ptrt of the 
reign of Henry V1H, 
The PUles (34 in number) display the beautiful Style of the Tudor Age in Details, Onumenti, 
Sectioni, lad Vient. Etched in a masterly ityle of Art. 



Boyal folio nze, bound. Price \bi. 

MECHANICAL, CIVIL ENGINEERING, AND ARCHITECTURAL 
DRAWING BOOK. 



30 large folio Engravings of recently constructed Worki in England, itilh eiplanatory 
detsiU, sectional parts, &c.. with their dimeniionB; Mlectnl as an elementary and practical introduc- 
tion to the profesaiona] student in the commencement of his career; abo recommendatory for tuition 
at the ArcbitectonU and Engineering Claases at King's College, London, College for Civil Engineers, 
Uuiham College, Glasgow College, and tlie vaiioui scientific Schools thronghout the United Kingdom, 



FURNITURE AND INTERIOR DECORATIONS. 



5a. 

Boyal 4to., Price £\. U. 
CHIPPENDALE'S 133 DESIGNS OF 

INTERIOR DECORATIONS IN THE OLD 
FRENCH STYLES, for Confers, Cabinet- 
Makers, Ornamental Painters. Brass- Workers, 
Modellers, Chasers, Silversmitlu. General De- 
signers, and Architects. FiAy Plates 4to.. con- 
sisting of Hall, Glass, and Picture- Frames. 
Chimney-Pieces, Stands for China, &c.. Clock 
■nd Watch Cases, Girandoles, Brackets, Grates, 
Lanterns, Ornamental Furniture, and Ceilings. 

54. 

ib Plates, 4to., Price lOi. 6d. 

SPECIMENS OF THE CELEBRATED 

ORNAMENTS and INTERIOR DECORA- 
TIONS of the AGE of LOUIS XIV., selected 
^m the nugnilicent work of Meissonnicr. 

55. 

le Plates, on folio demy. 
SHOP FRONTS AND EXTERIOR 
DOORS, 

Displaying the most a[ipToved of London execu- 
tion, and selected as being those of the best lailc 
and greatest variety ; drann in a icale by acciu^le 
Dt, accompanied by the proper Sections 
with several New Practical Designs : 
of the Architect, Builder, and Joiner. 
By T. KING. 



56. 

II Plates, 410., Price 7i. 

CHIPPENDALE'S DESIGNS for 

ScDBCet, Chimney and I^ooking-Glass Frames, 
in the old French style : adapted for Carvers 
and Gilden, Cahinel-Makcrs, Modellers, &c. 

57. 
In large folio, I2G Plates, boards, Price £4. 4i. 
ETCHINGS, repreBenting the BEST 
EXAMPLES of ANCIENT ORNAMENTAL 
ARCHITECTURE, drawn Irom the Originali 
in liome. FRAGMENTS of CRECLVN OR- 
NAMENT. By C. H. TATHAM, Architect. 

58. 

On 33 folio Plates, engraved in imitation of 
Chalk Drawings, Price 15>. 
ORNAMENTS DISPLAYED, on a full 
sire for working, proper for all Carvers, Painters, 
&c.. containing a variety of Accurate Examples 
of Foliage and Prieies. 

59. 

3 Parts, Price £1. I0«. 

WORKING ORNAMENTS AND 

FORMS, 

Full size, for the use of the Cabinet Maau^cturer. 

4c.. Ac. 

By T. KING. 
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TREDGOLD ON THE STEAM ENGINE 
AND ON STEAM NAVIGATION. 

Tbnv very valuble voliimci, coniprising 125 elaborately' Fngnreit PUlts, are, in Section!, Elevationi. 
Plani, Detail!. &c,, of the tugliot utility to the EDgineer and Student, to ManafiuHurrrs of Marine 
LocoRiotne, uid Laoil Engine* ; — the iciiuiee of Steiua Engine making being explained liy tlie moat 
eminent piu^cal men of Rritaio. In 2 voti. Jlo., and the Plates in folio, price £4. 4*., entitled 

THE STEAM ENGINE; 

Conipriaing an account of it> inTention and progressive improvement, with an ikybbttgatton of ita 

ijctPLKS, and tlie pbofoktidnb of its pabtb far ErriciBNCT and sthengtr ; detailing tin iti 

ination lo Navigation, Mikino. Imfbllinq Machines, fee, and the Retult in numerous Tables 

for Practical Uie.witli Notes, Corrections, and New Eismples.rclating to locomotive and other Engines, 

The algebraic part* tnuisfonned into cuy practical Rules, accoiiipauied by Examples famSiarif 

explained for tbe Working Engineer, by Mr. Wooi-Houas i wilb an ample 

APPENDIX. 
Containing, besides a vast acquiaition of Practical Papers, an Elementary and Practical Deacriplioi 
of Locomotive Engines now in use, iUuslraled by Examples ; and ihc Prim-iplc! and Pricliie of Steam 
for the purpmea of Navigation either in Riven or at Sea ; showing its presenl and progremive stale, b; 
illustration of tlie various Examples of Engines constructed for Sea, War, and Packet Vessels, and River 
la, by the moit eminent Makert of England and Scotland, drann out in Plans, Elevations, Sections, 
and Detiuls, with a Scientific Accoont of each, and on 

STEAM NAVAL ARCHITECTURE, 
Shoiiing. by exinting and the latest Examples, the Construction of War, Sea, and Packet Vessels : their 
Naval Architectnre, as applied to the Impelling Power of Steam for Sea and River purposes. This 
portion of the work is edited by several very eminent Sbip Builders — 

OLIVER LANG, Esq.. of II. M. Dockyard. Woolwich. 
J. FISCHAM, Esq., U, M. Dockvard, Chalbaro. 
T. J. DITCHBURN. Esq., HlackWall. 
The new subjects in thLi edition consist of tlie works of 
Meaars. Boullon and Watt. William Moigan, Esq. 

Tlie Butterley Company. Messrs. Hall. Dartford. 

Mcun. Maudilay, Sons, and Field. Edward Bury, B«i., liverpnnl. 

Mesart. Seaward. Meun. Hague. 

Robert Napier, Esq.. Glasgow. Messrs, Claude. Girdwoord, and Co. 

Messrs. Fairbaim and Marrsy. Measn.n. Stephenson and Co., NewcastlcuponTyne. 
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I of the Genenl St«iB Ningititn 

tlendofl of Humphnj't tnuiDS 

1 (A.J MIdihip itttlDn of thf tUun pulut l>u<{ord. 
»bowifig « trout eJer^liEin of n piir of Humpbrt;** 

UBJ, nunof tbeengiiiHaf thfl t>w1fard. 

'p as. s^. Forty-five horae point curiae, urutraelcd bj 

W. Ftlrbiini uil Co. 
I, Hi, n. (M. Ten-boTH po>a HiRDe, HHUtnieCcd br 

W. Pilrtulm u>d Co. 
I. EkrmttDn of ■ LocomoChc eniriiw. Slanliope And TyOfl 

RhUku; conalrueted biMoun. A. SwpheBKii uiil 

I, Secdon 01 ditto. 

I. 9iJct7 nlTci of ditto. 

' (BJ. CjlindBT >nd piiUm It lu^ of ditto. 



74 to n. Rflltc to the Tei7 ImporUuit tolject of >I1 

of pBdiile «li«1a. with tqMlimeiili, 
M to 88. Siilj'-nTe Inih cylinder engine, rrecti^. „. 

Umn. UaudiUy, Sou, ud Field, UCbclHa WUn. 

81 to 01. Pilznl toeomoliTt engine, nude by Heun. R 
SUpbcoHU uid Co. for the LondoiL and Birmingliu 

PS. l>rsirinnoribB Comat, tlieflMateiunbottin Europr 
pi. The Pichk'i •teun teHFl of wu. the Nile. 

g;. Dnugbl of the Forbn «aiinn. Chinoe rigged. 

ta. Herne Bay •Icun picket Red Roier. 

OH. Uumond Compuy'i Uam pucllH Ruby. 

IW to 103. Ho UiunV'< itenm leHel of nr Medei. 

IM la 101. Ciinilnirllan of the Nile Ileun ihip, built To 

Ibe Ptcbi of Bgypl. 
IDB, lot. 110. Hii fmperiml M»jwtj'» UDUid iteom >eiH 

III. Ill (A). Bniinet of the iteua .bip TSgw, 
' '" The Admlnilty yuhl FliTbnnd. 
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The firal puVilication of Mr. Tredgold's wort, 
lae of tUe most iiapnrtaQt metihanlcal uid 
itific subjects of our age, wsa so liighly sue- 
cesjful, that, besides being tnnalated into the 
Freacii and other Unguaacs, ■ new edition wai 
irativelj CDUed for. That call hu been an- 
iwered by the present enlarged work, in which 
have heen embodied the progreaa and improved 
'ication of tliat mighty agent Stemn, an in- 
gation of it> prineiplei, and a practical view 
s uies Uid effecta in steam vessels, steam 
(arriages, and railroads. When we look around 
ns and see the face of the cotinlry chnnged and 
changing; the expedition of a week compressed 
into a single day; ttie limits of pleasure and of 
huaineii videl; extended among all clauei of 
society 1 new wanti created, and new withca 
gratified ; sedentary easily and readily converted 
into ainbuhttory life : the sphere of city homes, as 
ere, enUrged by a circle of rural mileii — 
I, in fact, we see the prodigious alteratioa 
! in our Bocisi. statistical, economical, po- 
litical, national, aud international system, by the 
growing powers of this vast engine, vre cannot 
but consider the effort to offer us a just and com- 
prehensive account of it to be one of the most me- 
ritorious within the scope of individual industry, 
skill, and labour. We, therefore, think the public 
deeply obiigeil to Mr. Tredgold, the author, and 
Mr. Weale, the enterprising publisher, »hD must 
have elpended a very large inm on the risk, for 
the very important volumes now before ui. 

' It is apparent that it is a publication of great 
magnitude and great worth. Above a hundred 
plates of steam engines, &c.. Sic, illustrate its 
detcfiptions 5 and many wood-cuti serve fnrther 
' ) render the contents plain and intelUgihle la 
every capacity. Thns the actual operations of 
such men u Boulton and Watt, Mandslay and 
F^ehl, Seawards, Napier of Glasgow, and other 



lightened philosophers as well as experienced 
artisans, are explained to us, and set before our 
eyes so as to be palpable to the imderstanding. 
Id tlie aaine way the locomotives of the Messrs. 
Stephenson, of Newcastle, the conatmction of 
Iht elegant Government steam boats of Mr. Lang, 
of Woolwich, and Kir. Fincham, of Chatham, (vei 
sets it is a delight to notice as we pass up < 
down the river,) arc rendered familiar to us: m 
we care little to vex ourselves about hypothetical 
improvements and untried etperiments. We have 
witnessed so many pscudo ccrtun and undeniable 
inventions fail, that we have liecome rather scep- 
tical when we heatof patents that ore to supersede 
all that has been done before, or hatcn to the dic- 
tatorial laws of people whom we have known ti 
be more frequently wrong than right. We an 
glad to observe, however, that in this new edition 
most of the errors of the former have been cor- 
rected ; and what question^le statementi 
mistakes may remain are not inch as to impeach 
the vast utility of the publication. 

' The Appendix, indeed, is deserving of much 
praise. The rules of pmctice are well exponnded, 
and the mathematical calculations, remodified into 
simpte arithmetic, are excellent for the purpose of 
ensbling the working man to perfonn his duly. 

' I'pon the whole, not to dwell upon either real 
or nipposed imperfecliona, inseparable from 1 
production embiacing so vast H number of com- 
plicated matters — a production treating of things 
in as almost dally state of partial transition — we 
feel hound to pronnunve this treatise to be a very 
able and satisfaetoty exposition of the stall 
steam navigation and railroad travelling to 
present time ; and as such we heartily rccomm 
it to the public at large, both at home and on 
continent, where Its predecessor hla hitherto beea 
esteemed a standard work.' — Literary Uaiellt, 
Augiut 3. 1839. 
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61. 
ST^AM NAVIGATION. , 

Just pnbliahed, in Atlas folio size, nnifonn with Telford's works and the Atlis copies to Tredgold, 

Price £1. 12«. 

APPENDIX A. AND B. TO the NEW EDITION OF TREDGOLD 

ON THE STEAM ENGINE. 

With Text in 4to. 

CONTKNTS OF PLATX8. 

1. Iron Steam Tacht Ghuf-worm, constructed by 11, 12. Draught, section, and lines of bottom of 

John Lakd, Esq., Birkenhead, LiverpooL Her Imperial Maj^ty's Iron Steam Tacht 

2, 3. Iron Steam Ship Rambowy belonging to Nevka, 

the General Steam Navigation Company, 13. Cross section of ditto, showing engines, con- 
draught lines at bottom, fore body to a large struction of vessel, and paddlM. 

scale, by ditto. 14. Body plan, cross section, and saloon ; showing 

4. Plans of the engines of 90-horse power each, joinings, fittings, and decorations. 

50-inch cylinders, 4-6 stroke, made by 6. 15. Mr. John Hague's twelve-horse condensing 
Forrester and Co., of Liverpool, and fitted on engine, in operation at the Arsenal of Wool- 

board of the Rainbow. wich ; elevation, with dimensions of parts 

5. Side elevation and section of ditto. and references. 

6. Transverse section of ditto. 16. Longitudinal section, ditto, ditto. 

7. Draught of the American Armed Steam Ship 17. Plan, ditto, ditto. 

Fulton, Half the main breadth, 17 feet: 18. Section, showing boiler, &c., ditto, 

distance between the water lines, 2 feet ; fore 19. End section, showing furnace, &c., ditto, 

and after body precisely alike. 20, 21. Mr. Lang's mode of connecting the stem, 

8. Plans of the upper and lower decks of the stem post, and keel together, for any de- 

Admiralty Yacht Firebrand, showing the scription of vessel ; and Mr. Lang's method of 

fittings and conveniences ; drawn by Mr. framing the ribs and keels of Steam Vessels, 

Lang, of Woolwich. vrith a plan of timbers expandckl, sectional 

9, 10. Plans of the upper and lower decks of parts, with dimensions. 

the Iron Steam Ship Nevka, constructed for 22. Chapman's draught lines of bottom, fore and 

Her Imperial Majesty the Empress of Russia, aft bodies ; and Mr. Whitelaw's, of Glasgow, 

by Messrs. Faurbaim and Co., of MiU Wall, new contrivances in the Steam Engine. 
Poplar. 

Several of these Plates are on large size, and consequently the more useful to practical men. 



62. 
In extra doth boards, double lettered. Price 5«. 

TREATISE ON THE IMPROVEMENT OF THE NAVIGATION 

OF RIVERS, 

With a New Theory on the Cause of the Elzistence of Bars. 
By WILLIAM ALEXANDER BROOKS, M.Inst.C.E. 



63. 
In 8vo., with two large Plates, and a Wood-cut explanatory of the invention, Price 2s. 6d. 

A TREATISE ON THE ADAPTATION OF ATMOSPHERIC PRES- 
SURE TO THE PURPOSES OF LOCOMOTION ON RAILWAYS. 

By J. D'A. SAMUDA. 



64. 
Second Edition. In 8vo., boards. Price B$. 

METEOROLOGICAL OBSERVATIONS AND ESSAYS. 

By JOHN DALTON, D.CX., F.R.S., Ac, &c 
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65. 
FLAX MACHINERY. 

Preparing for Publication, an elaborate scientific and explanatory Work on the Machinery for Heckling, 
Making, and Spinning of Flax, for the many and valuable purposes for which it is used. 

It is intended to publish this Work in 4 Parts, at 7«. 6<2. each, in small Atlas folio size. 



In 2 Vols^ Tery neatly half-bound in morocco or russia, gilt tops. Price £5. 5«. 
TREDGOLD ON THE STEAM ENGINE AND ON STEAM NAVIGATION. 



67. 
In 2 Vols., elegantly bound in russia or morocco, gilt leaves, Price £5. 15«. M. 

TREDGOLD ON THE STEAM ENGINE AND ON STEAM NAVIGATION. 

%* This work has been selected as a Prize-book by the Institution of Civil Engineers, Colleges in 
which Engineering Science is taught, and several other Institutions, and by practical Enjpneers for 
presents to their Pupils. 



68. 

In 2 Vols., veiy neatly half-bound in red morocco, gilt tops ; the Text in quarto, and the Plates printed 

separately on fine Columbier folio paper. Price £1. 7«. 

TREDGOLD ON THE STEAM ENGINE AND ON STEAM NAVIGATION. 



69. 

The Plates sold separately, on Columbier folio, very neatly half-bound in red morocco, gilt tops. 

Price £h. hi, 

TREDGOLD ON THE STEAM ENGINE AND ON STEAM NAVIGATION. 

%* In many instances purchasers of the work in 2 vols, have also possessed themselves of these 
Plates in a separate form, not only for practical use and reference, but as a Table-book, to exhiliit the 
splendour of the Steam Machinery of Britain. 



70. 
In 8vo., with 2 Plates, Price 2t. 6d, 

REPORT ON THE IMPROVEMENT OF THE RIVERS MERSEY 

AND IRWELL, 

Between Liverpool and Manchester ; describing the Means of adapting them for the Navigation of Sea- 
going Vessels. 

By HENRY R. PALMER, F.R.S., Vice-Pres. InstC.E. 



71. 

In 4to. size, with four elaborately engraved Plates, and numerous Wood-cuts of Details, Price £1, U, 

in doth boards. 

DESCRIPTION OF THE LOCOMOTIVE STEAM ENGINE BY 

ROBERT STEPHENSON, Esq. 

\* The above Work is affixed to the publication of the 2nd edition of Tredgold, and has been pub- 
lished separately for the use of those who desire a perfect knowledge of the Locomotive Engine 
separate from other Steam Engines. The description is both popular and scientific. The Engravings 
are large, and are unique examples of mechanical engraving. The wood-cuts, 40 in number, are 
explanatory of such detidls of the Engine as cannot be shown in the Elevation, Plan, Cross or Trans- 
verse Section ; nor so well described in language as by the ocular demonstration of these, intermixed 
as they are with the descriptive text. It will be found that this extraordinary modem Engine, which 
owes its present improvements to the Stephensons, is made available to the million by being explained 
in the plainest language, and divested of mathematical formulae. 
W '. ^ 
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72. 

The Text in 1 large VoL Svo., and the Plates, upwards of 70 in nmnber, in an Atlas folio VoL, 

cloth boards, Price £2. 5«. 

PRACTICAL ESSAYS ON MILL WORK AND OTHER 

MACHINERY; 

WITH EXAMPLES OF MODERN TOOLS, &c. 

First Published by Robert Boobanan, M.E. ; afterwards improved and edited by Thob. Tucdoold, 

C.£. ; and now re-edited, with the improvements of the present age. 

By GEORGE RENNIE, F.RS., C.E., &c, &c 

CONTENTS OF PLATES. 



1 to 19. Coiuiit of Plates of Mill Work and Machinery, 

publiriied under the superintendence of the late Mr. 

Tredgold, and now reprinted. 
SO. Diagrams of Professor Willis on the teet)i of wheels. 
91. Bramah's original slide tool, with slide rest and head 

in one. 
as. Bramah's lathe for turning spheres — eleration and 

end view. 
S3. Plan of do. 

84. Messrs. Nssmyth, OsskeU, & Co.'s great boring lathe. 
S5. face turning lathe. 

30. Mr. F. Lewis's foot lathe. 

27. large boring lathe. 

58. Messrs. Bennie's gun boring lathe. 

59. Hicks's radial drimng machme. 

80. Messrs. Nssmyth, Gaskell, and Co.'s wall side drilling 
machine. 

31. ' double pillar drill. 

3S. small foot drill and hand drill. 

83. Mr. F. Lewis's upright drilling and boring machine. 
33 (A). Ditto, ditto. 

34. MsMrs. Naamyth, Gaskell, and Co.'s key grooving 
maehine. 

55. Messrs. Sharp and Roberts' slotting machine. 

56. Messrs. Nasmyth, Gaskell, and Co.'s machine for cut- 
ting key grooves m wheds. 

37. for cutting slots in cranks. 



89. Messrs. Nasmyth, Gaskell, and Co.'s sdf acting nut 
cutting machine. 

40. Mr. F. Lewis's maehine for cutting the teeth of small 
metal wheels. 

40 (A). large metal wheels. 

41. Messrs. Nssmyth, Gaskell, and Co.'s machine for cut- 
ting teeth of wooden models. 

41 (A). M. ClaTct's machine for cutting teeth of wooden 

and iron models 

42. Messrs. Nasmyth, GsskeU, and Co.'s vertical boring 
machine. » 

48. large ditto. 

44. Hicks's boring machine. 

45. M. Nicholas Forg's planing machine. 

46. Messrs. Nasmytti, Gaskdl, and Co.'s millwrights' 

Slaning machine, 
itto, ditto. 
47 (A). Hicks's planing machine. 
47 (B). Ditto, ditto. 
48. Messrs. Nasmvth, Gaskell, and Co.'s plate cutting and 

£unching machine. 
[essrs. Fairbaim and Co.'s plate bending, also Mesan. 
N. G. and Co.'s plate cutting, machines. 
50. punchmg machine ; also Hidn's 



expanding ring. 
Messrs. Mai ~ 
68. Ditto, ditto. 



51. Messrs 



ung nng. 
. Mauduay 



and Field's punching machine. 



87 (A). Mr. F. Lewis's slotting and paring machine 
88. Fox's screw cutting machine. 

88 (A). Messrs. Nasmyth, Gaskell, and Co.'s large screw 

cutting machine. 
88 (B). Hicks's bolt screwing machine. 

With several Vignettes, making upwards of 70 Plates. 



52 (A). M. Cave's punching machine. 
53. Messrs. Fairbaim and Co.'s riveting machine. 
64. Messrs. Nasm^, Gaskell, and Co.'s double foee 
grinding machine. 



73. 
In 8vo., Price 7«. 

DE X-'INFLUENCE DES CHEMINS DE PER, ET DE L^ART DE 

LES TRACER ET DE LES CONSTRUIRE. 

Par SEGUIN AINE. Paris. 



74. 
In 24mo., extra doth boards and lettered, >^ ike pockety Price 1«. 

PRACTICAL RULES FOR THE MANAGEMENT OF A 

LOCOMOTIVE ENGINE; 

In the Station, on the Road, and in cases of Accident. 
By CHARLES HUTTON GREGORY, CivU Engineer. 






75. 
In 8vo., VoL 1. Parts I. and II., and VoL 2. Part I., with Plates, Price £1. lit. 6d, in boards. 

A NEW SYSTEM OF CHEMICAL PHILOSOPHY. 

By JOHN DALTON, D.C.L., F.R.S., &&, &c 
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76. 
Text in Royal Svo., and Plates in Atlas folio, Price 15«. 

PRACTICAL EXAMPLES OF MODERN TOOLS AND OTHER 

MACHINERY. 

Being a Supplementary Volume to Mr. Rbnnis's Edition of Buchanan ' On MUl Work and other 

Machineiy/ by Trbdgold. 

The Work consists of 20 Plates elaborately drawn and engraved, and are the works of 

Messrs. Madea and Marsh, Leeds ; Messrs. Whitworth and Co., Manchester; &c. 

LIST OF PLATES. 



1. Luge dide Uihe— «ide eleyfttion. 
9. Oftntrr, saddle, compound leet, and face plates for 
Urge lathe— details. 

3. ScKwing machine — plan. 

4. Screwing machine — side elevation. 

6. Machine to cut nuts— plan and details. 

6. Machine to cut nuts — side and end elevation. 

7. Fluting machine — plan and side elevation. 

8. Fluting machine — end elevation and details. 

0. Planing machine, to plane both ways— end elevation. 



10. Planinff machine, to plane both ways— side elevation. 

11. Small fluting machine and lathe — side devation. 
18. Small fluting machine — ^plui and details. 

15. Screwing machine— end elevation and details. 

14, 15. Front and side views of Messrs. Whitworth and 
Co.'s, of Manchester, improved planinc machine, with 
double cutting tools, &c., for large won. 

16, 17. 18, 19, SO. Several new machines of Messrs. Whit- 
worth and Co., of Manchester, Mr. Lewis, &c. 



77. 
In folio size, an effective Print for framing, Price 3«. 6d, 

THE IRON BRIDGE OVER THE RIVER TRENT, NEAR 

SAWLEY, 

On the Liine of the Midland Counties Railway. 

Designed by CHARLES VIGNOLES, Esq., C.E., and drawn on stone by G. HAWKINS, Jun., 
from a drawing made by Mr. Charles Lxwasr, of the Butterley Company. 

Cast and erected in the year 1839 by tbe Butterley Company, and publisbed by their permission. 



78. 
Large folio size, Price 4«. 6d. 

TELFORD'S CAST IRON BRIDGE, CALLED THE GALTON 

BRIDGE, 

Erected oyer the new Line of the Birmingham Canal at Smethwick, in the county of Stafford. 

Drawn by R. BRIDGBNS. 
Cast and erected by the Horsley Iron Works Company. 



79. 
8vo. with 19 Plates, in boards, Price 9«. 

AN HISTORICAL AND SCIENTIFIC DESCRIPTION OF THE 
MODE OF SUPPLYING LONDON WITH WATER; 

And a particular Account of the different Companies so engaged, with an Exposition of the Attempts to 
adopt other Modes ; together with an Account of the Contrivances for supplying Cities in different 
Ages and Countries. 

By the Ute WILLUM MATTHEWS. 
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80. 
In demy 8vo., numerous Wood-cuts, extra cloth bds.. Price 8<. 

AN ESSAY ON THE BOILERS OF STEAM ENGINES: 

Their Calculation, Construction, and Management, with a view to the savino op publ. Including 
Observations on Railway and other Locomotive Engines, Steam Navigation, Smoke Burning, Incrus- 
tations, Explosions, &c., &c A New Edition, considerably enlarged and improved. 

By R. ARMSTRONG, GvU Engineer. 






81. 

In 1 handsomely printed 4to. VoL, with very nnmenms PUtes and Wood-cnta explanatory of the whole 

system of Gas Manufacture, in extra cloth boards, Price £1. 8<. 

A PRACTICAL TREATISE ON THE MANUFACTURE AND 

DISTRIBUTION OF COAL GAS; 

Containing explanations of the Chemical Changes which take phu;e during the destructive distillation 
of Coal; Working Drawings and Experiments upon different kinds of Retorts, in which the best 
methods of treating the Cod are considered, with a view to make them practically useful to the Gas 
Engineer ; Working Drawings and Explanations of Retort Houses, Chimneys, &c^ calculated for the 
reception of any number of Retorts ; Estimates and Examples. 

Working Drawings and Explanations of the different Apparatus used in the Manufacture of Gas ; 
amongst which are the Condensers, Dry and Wet Lime Purifiers, Wash Vessel, Hydraulic Vsihres, 
Station Meter, Gas-holders, Governor, and their Details. 

Also, Rules and Formube for the calculation of the discharges of Gas from mains of different 
diameters and lengths, and under different pressures, with Tables of Reference. 

Concluding with Remarks upon the Secondary Products, as Coke, Tar, Ammoniacal Liquor, &c.t 
and the Manufacture of the Carbonate and Muriate of Ammonia. 

By SAMUEL CLEGG, Jun., C.E. 



82. 
22 Plates, large folio, bound. Price £1. 1«. 

THE HARBOUR AND PORT OF LONDON, 

aCIBNTIFICAXLT, COMMERCIALLY, AND HISTORICALLY DBSCRIBRD; 

Containing Accounts of the History, Privileges, Functions, and Government thereof; of its Extent, 
Divisions, and Jurisdictions, Municipal and Commercial ; of its Docks, Piers, Quays, Embankments, 
Moorings, and other Engineering Works; Tidal and other Observations, and every other necessary 
information relative thereto, accompanied by Charts of the Port and its Dependendea, its Shoals and 
Soundings, surveyed by order of the Port of London Improvement Committee ; Plans of Docks, Gates, 
Piers, Swivel Bridges, Methods of Mooring Vessels, &c 

By JAMES ELMES, Architect, Surveyor of the Port of London. 



83. 

Size 7 feet 2 inches by 3 feet 8 inches. Price £2, I2s.6d.m sheets ; kept mounted and folded in cases ; 

also varnished, stretched, and framed in Maple and Rose-wood. 

GREAT WESTERN RAILWAY, 

The Splendid Map (made in 8 sheets) of the Line of the Great Western Railway, with the a4jacent 
country, with other Railway communications, compiled and drawn to a large Scale under the direction 
of J. K. Brunkl, Esq., F.R.S., Engineer of the Line. 

By Mr. GEORGE ALFRED JERMTN, M.InstC.E. 



84. 
9 fine Plates, Price £1. 5«. 

RAILWAY STATIONS. 

FRANCIS THOMPSON'S (Architect) Executed Designs, made by express commission for the Directors 
of the North-Midland Railway, under the directions of Robbrt Stbphbnson, Esq., C.E. 






Derby Station. 
Wakefield Station. 
MasboTo' Station. 
Helper Station. 
Elkington Station. 
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Chetterfleld Station. 
Clay Crou Station. 
Wingfield Station. 
Swtnton Station. 
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VoL 4, with 30 PlUei and namerouB Wnod-cuts, in extra clolh botrds, Hrice £1. 8*. 

PAPERS ON SUBJECTS CONNECTED WITH THE DUTIES OF 
THE CORPS OF ROYAL ENGINEERS. 



Memoir of t]ie Profesuonol Life of the late Csp- 

taJD DriuDiDoaiL D; Captain LAncou, Kojal 

Eagineen. 
Letter frnm Captiin Giohoe Thoubon, E.LC. En- 

giueeri, to Colanet Faslky, Bojal Eugineers. 
Memorandum of (he Engineer OperUious at the 

taking of Gliuzoce. lii Jul;, 1839. 
Notci on Briien and Verona in 1838. By T. K. 

Stavelbv, Esq., late Captain Rofal Eiigineen. 
Notes on Shot Furnacea. Bj Lieuleuant Nelbdn, 

Royal Engineers. 
A duenplion of a New Steam Apparatui for 

Drying Gunponiler, recently let up in the 

Royal Laboratory at Woolwich, as propoied liy 

Lieut. CArriN, of the Royal Artillery. 
Memoraudn on Blaiting Rock. By Major-Gene- 

ral Sir J. F. Bcrodine, K.C.B. 
Piusage of the Indui by the Bengal portion of 

the Artay of Ibe Imlug. By Lieut. H. M. 

DCHAND, Bengal Engineen. 
On Lodging Troops In Portienea at their Alarm 

PoEits. By Lieutenant-Colonel Reid, Royal 

Engineer!. 
Mcmonnda relating to the Well in Fort Regent, 

JerMy. By Major Haray D. Joneb, Koyal 

Engineers. 
Motel oil the liland of Aicensian. By Captain 

H. R. BrandhE'TH, Royal Engineer!. 
Account of the l)aiD coaatrucled acrou the Waste 

Channel at Long Island, on the Kdeau Canal, 

in IS'iii. By M^jor HoLTOH, Royal Engineers. 
Engineer Detaili, By Lieulcoanl Nrlson, Royal 

Engineen. For the moat part collected at 

Bermnila between April, 1829, and May, 1833. 
Notices on the New ViiHualling Eitabliahmcnt at 

i« had. fcniii. hj uiv fnendiof thr decenMd, cr aby OI9eBr> 
3fEi|^Bl. UunLldy. 4a^ MjtdrM KngiDeen. J. W. 



Devonport. By Lieut. Nbi.son, in the ahtencc 
of Major Wobthah, and accompanying the 
Drauingi of the Cast-iron Roofi by the latter. 
Safety-box for connecting a Locomotive Engine 
and Tender to the Train. By Sauuu. B. 
HowLBTT, Esq., Chief Draughtaman, Ord- 

Leicription of a new Weigh-Bridge lately erected 
in Woolwich Dock-yard. By Lieutenant Di- 
NIBON, Royal Enpneers. 

Description of b single CofTer-dam across (he en- 
trance of the new dock in Woolwich Dock-yard. 
By Lieutenant Dinison, Royal Engineer*. 

Notca on injecting Cement or Hydraulic Lime 
into leaky Joints of Masonry. By Lieutenant 
DsNiauH, Royal Engineers. 

Notes on the Employment of Sand for Founda- 
tion! in Marshy or Soft Soil. Compiled fruu 
an article in the Annales dai Pouti et Cham- 
B^ for the year 163Ii. 

Descriplion of the Rolling Bridge at Port Regent, 

Description of the Roof of the Chajiel of the 
Royal Artillery Barracks at Woolwich, showing 
the failure of the principals, and the mode of 
restoring them. By Lieutenant DBMSo.-d, 
Royal Engineers. 

Description of Wharf Cranes, made by the Bul- 
terley Companr. Communicated by JoaEm 
GI.TKJ1, Esq., F.R.S. 

Description of the Cast-Iron Bridge erected over 
the Riier Trent, near the confluence of the 
Trent and Soar, on the Une of the Midland 
Counties Railway, and near the village of Saw- 
ley, in the county of Derby. 

in cbe Car^M uf Eoyal EDginurs; alsobj the OAccrt of thr 



Vol. 3, with several Plates, Ihice il. S«. 

PAPERS ON SUBJECTS CONNECTED WITH THE DUTIES OF 

THE CORPS OF ROYAL ENGINEERS. 



Men 



randa relative to the Lines thrown up U 



r Lisbon in 1810. By Colonel Joi 

JoNEB. Royal Eoginecn. 

Memoranda relating to the Defence of Cadiz, and 

eiphmatory details of the Position iutrenched 

by the British troops under Lieutenant -General 

Instructtuns of the Minister of War concerning 
the Model-towers approved of by Napoleon. 
Tmnalaled by Lieut. LAfrAN. Royal Eagi- 
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Report on the Demolition of the Rcveloients of 

some of the (JId Works at Sheemesa, on Sa- 

tucday the 14tli July, 18£7. 
Letter from Lieut.-Colonel Bobeht Thomson to 

Lieoteaant Deniminoii the subject of Furnaces 

for heating Shot. 
Memoir on Posen, hy T. K. Staveley, Esq., late 

Captain Royal Engines n. 
Report on Beaufort Bridge. By R. J. Nslion. 

Lieutenant RoyJ Engineers. 
Rough Sketch of the Suspenidon Bridge over the 
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Lahn at Nasuiu. By R. J. Nelsos. Lieutenant 
Royal Engineers. 

Uetuled Description of lome af the Works on the 
Bjdeau C«q>1, sad of the olleratioaa and iia- 
protemeDtB made therein aisce the opening of 
the navigation. By tieutenaot Demhon, Royal 
Engiaeera. 

On ^e mode of Bending Tiaiher adopted in 
Prussia. By R. J. Nelson. Lieutenant Royal 
Engineers. 

Description of the Coffer-dani used in the Con- 
struction of the Piers of the Alexandria Aque- 
duct, being an abstract of a report addressed 
by C*pt«n TiiRNBCLL to Lieutenant-Colonel 
Abbkt, and by him suhmitted to the House of 
Representstites of the United States. 

Deieription 04 the one-arch Wooden-Bridpe, of 
1MI& feet span, at Piradenia, with an account of 
the execution of (he work and the meana em- 
ployed in throwing it across tlw rirer Mohavil- 
laganga, in the island of Ceylon. By Captain 
Oldebshaw, Royal Engineers. 

Description of a Series of Bridges erected across 
the river Ottawa, connecting the provinces of 
Upper and I^ner Canada, and especiaUy of a 
vrooden arch of £12 feet span which crossed 
the main branch of (he river. By lieutenant 
Dknibon, Rojal Engineers. 



Description of a Barometer that reqntres no cor- 
rections either for Zero or for Temperature. 
By Samuel B. Howlbtt, Esq.. Chief Draughts, 
man, Ordnance. 

Notes to aid in correcting the operation of ascer- 
taining (be Height* of Mountains by means of 
Boiling Water; furnished by Major Ohd, Royal 
Engineers. 

On tlie Decomposition of Metallic Iron in Salt 
Water, and of its Reconstruction in a Mineral 
form. By Lieut.-Col. Raio, Royal Engineers. 

Report on the Effect of Climate on Yorki^hire 
Paving, communicated by Colonel Panehawb, 
Royal Engiueers, 

Report of Paving Stables at Brighton. 

Experiments tried at Quebec as to the Properties 
and adhesive qualities of Cement*, by order of 
Colonel NicoLLs, Commanding Royal Engineer, 
dated 17th November. 1934. 

Proof of an Earthenware Pipe for Lientenant 
Denison. By Mr. Bhauab. 

Description of a Drawbridge an the London and 
Birmingham Railway, at Wecdon. By Captain 
Jebb, Royal Engineers. 

Table of (he Description and Weight of the 
Packages of various Articles of Traffic. By 
Major H. D. Jones, Royal Engineera. 

Appendix. — Notes on Lints. 



In Bvo,, with Engravings and Wood-cuts, cloth bds. extra, Price I2j. 

OUTLINE OF THE METHOD OP CONDUCTING A 
TRIGONOMETKICAL SURVEY, 

For the Formation of Topograpliical Plans ; and Initructions for Filling in the Interior Detail, both by 

Measurement an'l Sketching i ftlilitary Reconnaissance, Levelling, &e., &c.; 

With the Explanation and Solution of some of the most useful Problems in Geodesy and Practical 

Astronomy ; to which are added, a few Vormulie aiid Tables of general utility for fadlitating 






By Captain PBOMG, Royal E^ 



7.R.A.S., & A.I.C.E. 



In 1 large and thick royal flvo. Vol.. with several Plates, ettra cloth boards. Price £1. 10s. 

PAPERS ON IRON AND STEEL, 

Prftctical and Experimeatal, with copioaa illustrative Notes. 

By DAVID MLSHET, Esq., 

Honorary Member of the Geological and the Quebec Literary and Historical Societiesj of the losli- 

lutian of Civil Engineers of Loudon ; Corresponding Member of (lie Wemerian Nllural Iliiitory 

Society, Edinburgh. 



In 4to., with 12 laip! folding Plates, extra cloth boards. Price 14i. 

A PRACTICAL AND THEORETICAL ESSAY ON OBLIQUE 

BRIDGES. 

By QEOBQB WATSON BUCK, M.Iiiit.C.E. 
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90. 
153 Plates, engrtved in the bett style of Art, half-bound in morocco, Tery neat. Price £4. 4«. 

PUBLIC WORKS OF GREAT BRITAIN; 

CONSISTING OF 

Railways, Rails, Chairs, Blocks, Cuttings, Embankments, Tonnels, Oblique Arches, A^aducts, Bridges, 
Stations, Locomotive Engines, &c; Cast-iron Bridges, Iron and Gas Works, Canals, Lock-gates, 
Centering, Masonry and Brickwork for Canal Tunnels ; Canal Boats ; the London, and LiiTerpool Docks, 
Plans and Dimensions, Dock-gates, Walls, Quays, and their Masonry ; Mooring-chains, Plan of the 
Harbour and Port of London, and other important Engineering Works, with Descriptions and Specifi- 
cations ; the whole rendered of the utmost utility to the Civil Engineer and to the Student, and as 
Examples to the Foreign Engineer. 

Edited by F. W. SIMMS, C.E. 

This Work is on an Imperial folio size, the Drawings and Engravings have been executed by eminent 
Artists, and no expense has been spared in rendering it highly essential for practical use; also, as 
an ornamental Volume of important Engineering Works in several Parts of the Kingdom. There 
are some Plates in the Volume that may be preferred in Colours, viz., the elaborate subject of the 
Blisworth Cuttings, on the Birmingham Line, 18 Plates, geologically coloured ; Glasgow and Gaimkirk 
Railway Cutting through Moss, geologically coloured, &c.; making 20 Plates, carefully coloured, 
and for which an additional £1. It. is charged. 

The/bOowiHg ia a Ust qfike Authon whose wwkt are ccmprited m the vohane. 
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91. 



In Imperial 8vo. Second Edition, vrith Additions. 11 Plates, extra cloth boards. Price 8t. 

A PRACTICAL TREATISE ON THE CONSTRUCTION OF 

OBLIQUE ARCHES. 

By JAMES HART, Mason. 



92. 

Just ready, a Second, and much enlarged Edition, in royal 8vo. bds., with 11 Charts and a 

Meteorological Table, Price £1. 4«. 

AN ATTEMPT TO DEVELOPE THE LAW OF STORMS, 

By means of Facts am^ged according to Place and Time ; and hence to point out a Cause for the 
VARIABLE WINDS, with the view to practical use in navigation. 

By Lieut-Colonel W. REID, C.B. and R.E., and Lieut.-Govemor of the Bermudas. 

Some copies vrith the Charts in a separate Atlas form. Price £1. St, 






93. 
Royal 8vo., Price 7t. 6d. 

AN ESSAY ON THE MODERN SYSTEM OF FORTIFICATION 

Adopted on the Rhine and Danube, and followed in all the works constructed since the Peace of 1815, 
in Germany. Illustrated by a copious Memoir on the Fortress of Coblentz, and accompanied by 
beautiful Hans and Sections of the works of that place. 

By Lieutenant-Colond J. H. HUMFREY, K.S.F., 

Formeriy of the Royal Artillery and Royal Staff Corps, and late Commanding Engineer to the Corps of 
Cantabria, Author of several Military Works, &c. Long resident in Germany, where he had oppor- 
tunities of collecting information tmm the best sources. 
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WORKS PUBLISHED BY JOHN WEALE. 



In llie fresi, a new tad mucli improved Editioa of tlie 

TRANSACTIONS OF THE INSTITUTION OF CIVIL 

ENGINEERS. 

Vol. I, Price 3I)«., citit cloth bdg., cOQtaining a Ponrait of Ihe !4te Pmident, Thot. Telford, Esq., 
nitli 27 finely engraved PlUes. and nunierons vignette eml>ellisbment9 of Poitruti of Engineere and 
their Work*. 



IntiDd action, with illuitrationa. 

An Account of the Hubour and Docks at Kiag- 
iton-npon-Unll. By Mr. TiMi'KKLEr, Keiideot 
Engineer to the Hall Dock Company. Com- 
municated by Ihe President, Jauks Waxeeo, 
E«q., P.R.S., L. & E. 

On the Locki, commonly nted for t(i«cr and Canal 
Navigation,' fly W, A. Provts, Esq.. M.Inst. 



). EBq„F.Il.3., 



C.E. 

Improicd Canal Lock. By J, Fi> 
V.P. Inst.C.E. 

On the Btrain to which Lock Gates ere subjected. 
By Peter W. Bahlow, Esq,, CM. 

On Ibe Hot Air Blast. By J. B. N'eii.son, Esq., 
Cor. M.init.C.B. Communicated in a Letter 
to the late Preaident, Thomas Telford, 
E«i. 

Oo the Relation betneen the Temperature and 
Elastic Force of Steam, nheu confined in a 
Boiler containing Water. By loan Fabev, 
Esq., M.In.t.C.E. 

On Ventilating and Lighting Tunnels, partlcnlariy 
in reference to the one on the Ijeeds and Setby 
Railway. By J. Walub, Enq. F.ILS., L. A 
E., Pres. Inst.C.E. 

Particnlara of tbe Construction of the Lary Bridge, 
near Plymouth. By J. M. Rendel, Esq., Cor. 
M.Inst.C.E. 

An Abstract Account of Coals used in Coke Ovens 
and Retorts, and Coke produced from One 
Year'a Work at the Ijiswich Gas Works. Com- 
municated by William Cubitt, Esq. F.R.S., 
4c., V.P. Inst.C.E. 

An AppronmatiTc Rule fbrcslculating the Velocity 
with wliich a Steam Vessel mil be impelled 
thraugli still Water, by the Exertion of a giten 
amount of !klechanical Power, or forcible Mo- 
tion, by Marine Steam Engine*. Communicated 
by John Fariv, Esq., M.InsLC.E. 

Dd the Effective Power of the High Pressure Ex- 
pansive Coudeniing Steam Engines commonly 
in use in Cornish Mines. By T. Wicesteed. 
Esq.. C.E. Communicated in a Letter to the 

Description of the Plan of restoring the Archstones 
of BUck&iars' BridgE. ByMr. Jauu Coopaa, 
A.lnst.C,E. Communicated iu a Letter (o the 
Secretary. 

On the Force exnted by Hydraulic Pressure in a 
Bramah Preii ; the resisting Power of the Cy- 
Undcri and Rules for computing tlie ThiekucM 
of Melal for Presies of various lowers and Di- 
meniioua. By Pktkk Bakuhv, Eh^^ P.R.3., 
tte., of the Ri^al Military Academy. 



m- 



An Account of Some Experiments on the Expan- 
sion of Water by Heat. By the late T. Tbeb- 
aoi.D, Esq., M.lnst.C.E. 

On procuring supplies of Water for Cities and 
Towns, by btning. Communicated by John 
Srawakd, Esq., M.Inst.C.E. 

Some Account of several Sections tfarough the 
Plastic Clay Formation in the vicinity of London. 
By William Gravatt, Esq., F.R.S,, M.Inst. 
C.E. 

Some Accounts of Borings for Water in London 
and its vicinity. By John Donun 
U.In>t.C.E. 

Description of the Method of Roofing it 

the Soulheni Coucsn, in the East ludies. By 
' Lieut. Pbas. Ou-tram. Bombay Engineers. 
Communicated in a Letter U> the late President, 
T. Telford, Esq., by Major-Gen. Sir John 
Malcolm, G.C.B., 4c., 'Governor of Bombay. 

Experitiients of the Resistance of Barges moving 
on Cnnds. By IIenbt K. Palhkh, Esq.. V.P. 
Inst.C.E. Addressed to the late President, T. 
TsLFORD, Esq. 

An Elementary Illuitrmion of the Principles of 
Tension and of Ihe Resistance of Bodies to being 
torn asunder in the Direction of their lengtl 
By the late T. Tredkold, Esq., M.Inst.C.E. 

Details of the Constniction of a Stone Bridge 
erected over the Dora Riparia, near Turin. B 
Chevalier Mosca, Engineer and Architect t 
the King of Sardinia, &c., &c. Drawn up and 
coDimiimcated by B. Albano, Esq., A. Inst.C.E. 

Memoir on the use of Cast Iron in Piling, par- 
ticulsrly at Brunswick Wharf. BUcbwall. By 
Mr. MiDHARL A. BoBTHwica, A.Inst.C.E. 

An Account of the new or Onuvenor Bridge ov 
tbe River Dee at Chester. 

An Account of some Experiments made in IS', 
and 1SZ4, for delennining tlie Quantity of Water 
Bowing through different shaped OriKcea. By 
Bbvas DoNKiN. Esq. F.R.A.S.. V.P. Inst.C.E. 

On the Changes of Temperature consequent on 
any Change in the Density nf Elastic Flnidi, 
considered especially with reference to Steam. 
By Tmomab WxntiTEB, Esq., M.A., of Trinity 
CoUego, Cambridge. Communicated by Jaues 
SiursoN, Esq., M.lnsLC.E. 

A Method of representing by Diagram and Esti- 
maUng the Earthwork in Excavations and Em- 
bankments. By Mr. John Jauek WATtitsTOK, 
A.lnsl.C.E. 

Remailts on Harm Granite. By FBtDauca C. 
LvKls. Em)., of Guemacy, In reply to enquiries 
from the Praidenl ; with aome experimsai* 
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made by the latter on the wear of different 
granites. Communicated by the President. 
Experiments on the Folree required to firactore 
and crush Stones ; made under the direction of 
Messrs. Bramah and Sons, fbr B. Wtatt, 



Esq., Architect. Communicated by William 
Fbkeman, Esq., A.In8t.C.E. 
New Canal Boat Experiments. By John Mac- 
NKiLL, Esq., M.Inst.C.E., F.R.A.S., M.R.IJL 



95. 
VoL 2, Price 28<., extra doth bds., containing 23 finely engraved Plates. 

TRANSACTIONS OF THE INSTITUTION OF CIVIL 

ENGINEERS. 

LIST OP 8DBJBCT8. 



Account of the Bridge over the Severn, near the 
Town of Tewkesbury, in the County of Glou- 
cester, designed by Thomas Txltord, and 
erected under his superintendence. By Mr. 
W. Mackenzie, M.In8t.C.E. 

A Series of Experiments on different kinds of 
American Timber. By W. Denison, Esq., Lieut. 
Royal Engineers, F.R.S., A.In8t.C.E. 

On the Appfication of Steam as a moving Power, 
considered especially with reference to the 
economy of Atmospheric and High Pressure 
Steam. By George Holwortht Palmer, 
Esq., M.Inst.C.E. 

Description of Mr. Henry Guy's method of giving 
a true Spherical Figure to Balls of Metal, Glass, 
Agate, or hard Substances. Communicated by 
Brtan Donkin, Esq., V.P.Inst.C.E. 

On the expansive action of Steam in some of the 
Pumping Engines at the Cornish Mines. By 
William Jort Henwood, Esq., F.G.S., Secre- 
tary of the Royal Geological Society of Cornwall, 
H. M. Assay-Master of Tin in the Duchy of 
ComwalL 

On the effective power of the High Pressure ex- 
pansive condensing Engines in use at some of 
the Cornish Mines. By Thomas Wicksteed, 
Esq., M.In8t.C.E. A letter to the President. 

Description of the Drops used by the Stanhope 
and Tyne Railroad Company, for the Shipment 
of Coals at South Shields. By Thomas £. 
Harrison, Esq., M.In8t.C.£. 

On the Principle and Construction of Railways 
of continuous bearings. By John Reynolds, 
Esq., A.Inst.C.E. 



Wooden Bridge .over the River Calder, at Mirfldd, 

Yorkshire, designed and erected by William 

Bull, Esq., A.InstCE. 
A Series of Experiments on the Strength of Cast 

Iron. By the late Francis Bramah, Esq., 

M.Inst.C.E. 
On certain Fbrms of Locomotive Engines. By 

Edward Woods, Esq. 
Account and Description of Toughal Bridge, de- 
signed by Alexander Ninuno. By John E. 

Jones, Esq., A.Inst.C.E. 
On the Evaporation of Water from Steam Boilers. 

By JosiAH Parkes, Esq., M.Inst.C.E. 
Account of a Machine for cleaning and deepening 

small Rivers, in use on the Little Stour River, 

Kent. By Mr. W. B. Hats, Grad.Inst.C.E. 
Description of the Perpendicular Lifts for passing 

Boats from one Level of Canal to another, as 

erected on the Grand Western CanaL By 

James Green, Esq., M.Inst.C.E. 
On the methods of Illuminating Lighthouses, with 

a description of a Reciprocating Ught. By J. 

T. Smith, Esq., Captain Madras Engineers, 

F.R.S., A.Inst.C.E. 
Experiments on the Flow of Water through small 

Pipes. By W. A. Provis, Esq., M.In8t.C.E. 
Experiments on the Power of Men. By Joshua 

Field, Esq., V.P.Inst.C.E., F.R.G.S. 
Particulars of the Construction of the Floating 

Bridge lately established across the Hamoaze, 

between Torpoint in the County of Cornwall, 

and Devonport in Devonshire. By James M. 

Rbndel, Esq., M.Inst.C.B., &c., &c 
Appendix. — Officers, Members, &c. 



96. 
Handsomely engraved on Steel, (size 16. inches by 10^ inches,) Price 2«. 6<f. 

A CHART OF THE HARBOUR AND PORT OF 

LONDON, 

Exhibiting the River Thames, and the adjacent Docks from London Bridge to Bugsby's Hole, and 
including the Greenwich Railway, the Commercial Railway, and the commencement of the Croydon 
Railway. 

In this Chart the Low-water Mark, Soundings, Shoals, and other important features, are inserted 
from the most recent surveys; and, from the care which has been exercised in indicating correctly the 
various Wharfs, Dock-yards, Warehouses, and Factories, on each side fA the River, it will be found of 
great utility to all persons engaged in nautical or commercial pursuits. 



^ 
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WORKS PUBLISHED BY JOB 



PUBLIC WORKS OF THE UNITED STATES OF AMERICA. 

In 2 Pirts, Iinpcri*! folio, very uestl; put togciher in « portfalio, compriaing the fullowing very 



to 13. Philadelphia Gu-worki; compriiing 
elevationE of biuldia;, roof, details, furnaceg. 
retorta, aectioiis of; gaaometen, tuilu, aad 
detiUs; hfdriulic iDoin pipei, &p., &c ; gas 
melen, waahers, &c., &c., Sec. 
M. Elevation, lection, sad plan of tbe ReEervoir 
Dam Bcrou Swatara, Fennsylvania, erected 
by the Union Canal Company. 

15. Elevation, icclion. cbamber. and plan of the 
Outlet Locks on the ScliayUdll Canal at Ply- 
mouth, Pentiiylvaaia. 

16. Lock GalGt and dcUili of ditto. 

1 7. Triangulalion of (lie entrauce into the Bay of 
Delaware, eiliihiting the emcl po»ilion of 
the capes and ahoali, with reference to the 
■ite of the breakwater. 

IB. Map of the Delaware Breakwater, nith the 
detailed topi^raphy of Cape llenlopen, vith 
■ection of Breakwater. 

19. Map of the Philadelphia Water-works. 

20. Ground plan of the northern half of the Phi- 
ladelphia Water-worka. 

. Dam, end view of water-wheel, &c. 

22. Dam, sec^ona of; pier, &c. 

23. Top view, aide view, aection, 4c., of force 

24. Improved atop cock, reducing pipe, circular 
pipe, donble and aingle branch pipe, bevel 
hub |iipe, ike. 

Edited bv WILLIAM STRICKLAND. Architect and C.E. 
EDWARD H. GILL, C.E. 
HENRY R. CAMPBSLL. C.E. 
The PUlCB are engraved in the hot ityle of art by the Li Kii 
eipretBiy for the work. Care ha> lieea taken that each aubject coi 
abow proportion and pBjta of construction. 

Price £2 i and in an 9vo. Vol., Price G»., or together £2. 6<., 

REPORTS, SPECIFICATIONS, AND ESTIMATES OF PUBLIC 

WORKS OF THE UNITED STATES OF AMERICA. 



2a. PIbji of n dam, Sindj and Beaver Csnsi : plan 
of abutment, croaa sectjou, gravelling, &c 

26 and 27. Plan, elevation, and croai aection 
lift lock. Sandy and Beaver Canal. 

28. Gale, front view; front view of falling gate, 
milrc aill, aection, &c- 

29, 30. Eaateni division, and Sandy and Bea 
vcr Canal, Ohio, front view ; foundation plan, 

. end view, &c., of abutment. 
31, 32. Flan of the Tye lUver Dam ac 
Jamei River. Jamei River and Kanawha 



36, 37. Pbui of Rivnnna Aqueduct; elevationi, 
tections, tranavcrae section, horizontal «ee- 
tion St anr&ce of water, plan of pier abat- 



39, 40. Aqueduct over Byrd Creek, Jamei River 
and Kanawha Canal: elevation, abutment of 
wingi, boriioBtal aection at surface of wi 



Just published, in gvo., bound, Price it. M. 

THE PRACTICE OP MAKING AND REPAIRING ROADS; 

or CONSTRUCTING FOOTPATHS, FKNCINO, AND DRAINS; 

Alio a Method of comparing Etoada with reference to the Power of Draught required ; with Practical 

ObaeTvation), intended to simplify the mode of Estimating Earth-work in Cuttings and Embankments. 

By THOMAS HUGHES, Em|^ Civil Engineer. 
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99. 

C(|t ^do VBodt 0n BBrflrgf BBuiDrins. 

Vol. 1, royal octt?o, in 2 dhritions, Price £1. 16«., containing 380 pages of Text and 55 elaborately 
engraved Plates, with every detail and dimension for practical use, entitled, 

THEORY, PRACTICE, AND ARCHITECTURE OF BRIDGES. 

The THEORY and PAPERS by JAMES HANN, of King's College ; PROFESSOR MOSELET, M.A., 
King's Ck>llege; ROBERT STEVENSON, C.E., Edinburgh; and T. HUGHES, C.E. 

Vol. 2 win consist of a PRACTICAL ENGINEERING and ARCHITECTURAL TREATISE on 

BRIDGE BUILDING, by WILLIAM HOSKING, F.SJL, 
Architect and Civil Engineer, vrith 55 Plates, elaborately engraved. 

The Work will be completed in 2 Vols., to contain 700 pages of Text, and illustrated by 110 En- 
gravings of examples of Stone, Timber, Iron, Wire, and Suspension Bridges, fi:om Drawings furnished 
by the principal Engineers of Great Britain and France. 

VoL 2 is preparing, and is to be published in 6 Parts, at intervals, in the course of the year. Parts 
7, 8, and 9, or 1 to 3 of Vol. 2, are already out. Price 6«. each. Also, a Supplementary Part to the 
first Volume, containing an Explanation of the Mathematical Principlbs of Me. Drbdob's 

SUSPKNSION BrIDOB. 

\* This Work, when completed, will be found to be of a most valuable character, the highest talent 
having been engaged for the Engravings. 

Atbu eopiet qfthe Platet may be had at CkriMtmoi next* 



100. 
In 8vo., vrith several Plates, Price 16«. 

A TREATISE ON THE STRENGTH OF TIMBER, CAST IRON, 
MALLEABLE IRON, AND OTHER MATERIALS, 

With Rules for Application in Architecture, Construction of Suspension Bridges, Railways, &c. ; with 
an Appendix on the Powers of Locomotive Engines on Horizontal Planes and Gradients. 

By PETER BARLOW, F.R.S., &c, &c. 



101. 
In 8vo., upwards of 500 pages. Price %$. 

AN ELEMENTARY INVESTIGATION OF THE THEORY OF 

NUMBERS, 

With its Application to the Indeterminate and Diophantine Analysis, the Analytical and Geometrical 
Division of the Circle, and several other curious Algebraical and Arithmetical Problems. 

By PETER BARLOW, Esq., F.R.S., M.InstC.E., and of several other Learned Societies and Academies. 



102. 
Second Edition, with Examples, Price 3«. M. 

A SET OF PROJECTING AND PARALLEL RULERS, 

For oonttracting Working Flint and Dmiriiigi in Iiometricil and other Modes of Projection. 

Invented by T. SOPWITH, Esq. 



^ 
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103. 
8vo. volume, with a folding Plate, Price he. 

ON THE SAFETY LAMP, 

For Preventing Explosions in Mines, Houses Lighted by Gas, Spirit Warehouses, or Magazines 

in Ships, &c ; with Researches on Flame. 

By SIR HUMPHREY DAVY, Bart 

: . ^ 



ag£ SK 

30 WORKS PUBLISHED BT JOHN WEALE. 

104. 

In 8vo., extra cloth boards, with Plates, a Second SditiiMi, with considerable Additions, Price 18«. 

A PBACTICAL TREATISE ON LOCOMOTIVE ENGINES 

UPON RAILWAYS; 

The coDstraction, the mode of acting, and the effect of Engines in oonyeying heavy loads ; the means of 
ascertaining, on a general inspection of the Machine, the velocity with which it wUl draw a given load, 
and the results it will produce under various drcumstances and in different localities ; ' the proportions 
which ought to be adopted in the construction of an Engine, to make it answer any intended purpose ; 
the quantity of fuel and water required, &c ; with Practical Tables, showing at onoe the results of the 
Formulae : foundbd upon a obkat many nkw BXPSRimENTS made on a lurge scale, in a daily 
practice on the Liverpool and Manchester, and other Railways, with different Engines and Trains of 
Carriages. To which is added an Appendix, showing the expense of conveying Goods by means of 
Locomotives on Railroads. 

By COMTE F. M. G. DE PAMBOUR. 



105. 

In demy 8vo., extra cloth boards, Price 12«. 

THE THEORY OF THE STEAM ENGINE; 

Showing the Inaccuracy of the Methods in use for calculating the Effects or the Proportions of 
Steam Engines, and supplying a Series of Practical Formuls to determine the Velocity of any Engine 
with a given Load, the Load for a stated Velocity, the Evaporation for desired Effects, the Horse- 
power, the useful Effect for a given Consumption of Water or Fuel, the Load, Expansion, and Counter- 
weight fit for the Production of the Maximum useful Effect, &c. With an Appendix, containing 
concise Rules for persons not familiar with Algebraic Signs, and intended to render the nse of the 
Formule contain^ in the work perfectly clear and easy. 

By COMTE F. M. G. DE PAMBOUR. 



106. 
At Christmas will be published a New and Extended Edition, with Plates, 8vo. 

A PRACTICAL TREATISE ON THE PRINCIPLES AND PRACTICE 

OF THE ART OF LEVELLING, 

With Practical Elucidations and Dlustntions, and Rules for Making Roads upon the principle of 
Tblford ; together with Mr. Macneill's Instrument for the Estimating of Roads, &c. 

A work most essential to the Student. 



107. 
Wood-cuts, 8vo., Price 5«. 

SECOND REPORT ON THE LONDON AND BIRMINGHAM 

RAILWAY, 

Founded on an Inspection of, and Experiments made on, the Liverpool and Manchester Rtilway. 

By PETER BARLOW, Esq., F.R.S., &c., &c 



108. * 

Third Edition. Folio, with a large Atlas of Plates, Price £i. U. 

NAVAL ARCHITECTURE; 

Or. the RUDIMENTS and RULES of SHIP BUILDING : excrapUfled in a SERIES of DRAUGHTS 
and PLANS ; with Observations tending to the further Improvement of that important Art. Dedicated, 
by permission, to His late Majesty. 

By MARMADUKE STALKARTT, Naval Architect. 
^_ , , ^ 



^^ 



BNOINBRBING. 



31 






COLONEL PASLEY'S WORKS, 

109. 
In 8vo., a Re-issue of the last edition, Price 8t. 

ESSAY ON THE MILITARY POLICY AND INSTITUTIONS OP 

THE BRITISH EMPIRE. 



110. 
Second Bdition, demy 8to., much enlarged, Price 16$. doth boards, (instead of iSl. 4t.), 

A COMPLETE COURSE OF PRACTICAL GEOMETRY AND 

PLAN DRAWING; 

Treated on a Principle of pecoliar Perspicuity. Adapted either for Classes, or for Self-Instruction. 
Originally published as the first Tolnme of a Course of Military Instruction. 



111. 
2 Tols. 8vo., with Plates and numerous Wood-cuts. 

COURSE OF ELEMENTARY FORTIFICATION. 



112. 

In 8yo., re^issued, at 5«. in boards. 

Observations on the Expediency and Practicability of Simplifying and Improving 

THE MEASURES, WEIGHTS, AND MONEY 

USED IN THIS COUNTRY, 

Mlthout materially altering the present Standard. 



113. 
Preparing, a Nevr Edition, in demy 8vo., extra cloth boards, numerous Wood-cuts. 

OBSERVATIONS ON LIMES, CALCAREOUS CEMENTS, 
MORTARS, STUCCOS, AND CONCRETE, 

AND ON PUZZOLANAS, NATURAL AND ARTIFICIAL; TOOBTHBR WITH RULB8 DBDUCBD 
FROM NUMBR0U8 BXPBRIMBNTS FOR MAKING AN ARTIFICIAL WATER CBMBNT, 

Equal in Efficiency to the best Natural Cements of England, improperly termed Roman Cements ; and 

an Abstract of the Opinions of former Authors on the same Subjects. 






114. 

■ 

Put I., with tereral wood-cuts, Price 5*. 

RULES, CHIEFLY DEDUCED FROM EXPERIMENT, FOR CON- 
DUCTING THE PRACTICAL OPERATIONS OF A SIEGE. 

Originally composed for the Use of the Royal Enoinbbr Establishment at Chatham. 

115. 
In one vol. 8vo. 

SEVERAL TRACTS ON THE ART OF BUILDING OF ALL KINDS, 

Drawn up and printed with numerous Wood-cuts, as Elementary Principles, besides that of Practice, 

for the Royal Engineers. 

%* Making together,- when collected, 8 vols, of very valuable elementary and practical works. 






^ 
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WOEKS FTBLISBCD BT JOH9I WKALE. 



116. 

RAILWAYS. 



f A rnperlai M»« 4(3 E•i^r«fi■0^ «itli 



tke 



artkeW«iki« 



Effrm BT 1. W. SIMMS, CB. 



PHf« £2. 12«. &£ IB hilf-iDoroeeo^— Sobiectt: 

lu% \j9%wt% A3»0 BtmMt%iiUAM Bailwat— T«B GuAT Westeut Railway— Ti 
AMrrr#« RAfLWAr—TMC G»EB3fwiCH Railway— The Cbotdost Railway— The BiBimccHAJf 
A»tf HmiwfitL Tnameu ivHCTVon Railway— Gla»cow avd GAtmsmBX Railway. Ib 83 Pbm, 
with S«etkN», lletilb, Ike. 

unttxm Awo mbmiwonam bailway. 



TwuMf, 

3, Titlff.pH*. vifiMtto— IU>lwMrfM«tWMi at Watfwd. 
3, riitmiMT* at C:tm40i» Twn fts«d Kn|r»e ffCMkw. 
«. KntraoM t// fUiJwftjr tkAtiMi at Kwrtoa Grwe— Vig. 

A, r;Mvl«m T</im flMd KmriM iHatifim^ grand pba. 
7, fr'/n fbMf-KtMiMi Onnr«Mstioo. 
». ni»nh*tp€ Pbe« Md Pwli MfMt Bii J g n 
9. Wridfe over the itegtat't CsmI. 
I*. HctMiU of ditto. 
II. I^indon and Wrnitnghin Raihraf^Hanov fai Ike 

dktafMBC, VigiMtte, page 17. 
IS. f^md/m and mnniaijiain Baihraf— Watlbffd TuaatL 

Vignette, page M. 
t». Road Hridge oirer Bailway. 
M. C>ilne Viadoet. 

I«. IIHdga over Kxcavatioo eoatb of Watfoffd TuaatL 
l«. ftoi Moor r^Miqtaa Bridge. 
17. |iff#rtli CbMrli aad Primroae Hill 

Heetione. 
l», 10. Kntraaeee to ditto— Vignettea, pa«e SI aad U. 
SO to S9. Working Meetioo, BUawoffOi Eumr 

Kmbanliniente. 
a«, 91. UnderMtting of Boek in Bliiwortb Cattiaga— En- 
larged Heale. 
n, as. Plan and Rleration of Betainina WaUa, Coooter- 

fbrte. Imwte. I>raina. fte., in the Bueworth Cottinga. 
%i, U. (ienaral Plan and Maetion of the Undenatting of 

the Bock in the Biiaworth Cutting*. 
WH, S7. Plan. Klavation, and Section of tha Waet End of 

the Bliewortb Cuttiagt. 
sa to 47. Plant KleraCiooa, and Dataila of tha Kilsbj Ton- 

nei, Warwickebire. 
4N. Method of fixing tha FMtjr-poond Balle in the 

Chain. 
40, Method of fixing the Bixtj-ilTe-pound Bails in tha 

rhaini. 
M. Mr. Buck's Kailway Chain. 
» I . Plan of Hiding or Paeelng Place. 
M. Plan* and Mertion* of a Twelve*feet Turn Bail. 
AS. Plan and Klevation of Pint Claea Carriages. 

UBBAT WENTEBN BAILWAY. 

M. Plan and Kleiratlon of the Brent Vladuet. 




Bridge oter the 



8OtrrHAMFT09 BAILl 
Baihr^. 



rAY. 



Bridge 
Plea of ditto. 
Oeeapatioa Bridge ia 
Occapafion Bridce. 
Elcfvatioa aad DctaOs ef 



6a. 

61. 

6t. 
tfs. 



6BBEXWICH BAILWAY. 

6ft. Oblique Arch orcr Nccfciagcr Bead. 

66. fleetioae ef ditto. 

67. OBIiqae Ardi ofcr Spa Bead. 
6S, 69. 8ect>0Bsef«fitto. 

7t. ViadactoftheGreeawiehBaihray. 

CBOYDON BAILWAY. 

71. New Croee Bridge ofer Bailway. 

Tfl. Method of ibdag the Pennaaent Way. 

BIBMINGHAM AND BRISTOL THAMES JUNCTIOM 

RAILWAY. 

7S. Caet-iroB Ardi Somenrioo Bridge orer the Paddiagtoa 

Caaal aad the Bailway. 
74. BaUway Gallery ander the Caaal, &c. 

GLASGOW AND OAIBNKIRK BAILWAY. 

7ft* Tranererae Sectaoa at Bobroyatoa Mosa. 

MI8CBLLANSOU8. 

70. Comparison of the Tianarerse Sectioa of numerous 

Bailway Ban. 
77. Comet LooomotiTe Engine. 
7B. Mr. Stephenson's Patent Locomotire Engine. 
70. Bailway Waagons. 

80. Flat Rail with Flange. 

81. Rail by Loeh, Wilson, aad Bdl. 
8S. Hetton Rail. 

8S. Sidiags or Paaaing Places. 






117. 
In 12mo., Price 2«. M, in boards. 

RULES AND DATA FOR THE STEAM ENGINE, 

BOTH STATIONARY AND LOCOMOTIVE; 

Ami fiir BAtt.WAYN, CANALS, And TUBNPiKB BOADH : being A Synopftis of a Course of Eight Lectures 
on MR«MANicAi. PMiLONopHY i lllustrattTe of the most recent modes of Construction, and an Exposition 
of the Krroni to which Patentees and others are liable, from their not being acquainted ndth the 
practical dciiartmenta of Engineering. 

By HENRY ADCOCK, Civil Engineer. 






118. 
4to., with Plates, Price 15«. 

A TREATISE ON RIVERS AND TORRENTS, 

With the METHOD of REGULATING their COURSE and CHANNELS. By Paul Feisi, Member 
of numerous Academies. To which is added an ESSAY on NAVIGABLE CANALS, by the same. 

TransUted by Mijor-General JOHN GARSTIN. 



119. 
New Edition, 8vo., with 35 Copper-plate Engravings, Price 16t. 

A TREATISE ON ISOMETRICAL DRAWING, 

As Applicable to Geological and Mining Plans, Picturesque Delineations of Ornamental Grounds, Per- 
spective Views and Working Plans of Buildings and Machinery, and to General Purposes of Civil 
Engineering; with Details of Improved Methods of preserving Plans and Records of Subterranean 
Operations in Mining Districts. 

By T. SOPWITH, Esq., M.I.C.E. 



120. 
Three vols, large 4to., numerous fine Plates, Price £3. 3«. 

HISTORY OF MARINE ARCHITECTURE. 

By JAMES CHARNOCK, F.S.A. 

Illustrative of the Naval Architecture of all Nations from the earliest period, particularly British. 

%* Chamock is a work essential to all who study the construction of ships, large and small craft, 

whether for war, packet, or mercantile purposes. 



121. 

Large Atlas folio, 17 very finely engraved Plates, Price £4. 14«. M. — A few copies only of proofs on 

India paper, Price £6. 6«. 

SUSPENSION BRIDGES. 

A SCIENTIFIC and an HISTORICAL and DESCRIPTIVE ACCOUNT of the SUSPENSION 
BRIDGE constructed over the MENAI STRAIT, in North Wales; with a brief Notice of CONWAY 
BRIDGE. From Designs by and under the direction of Thomas Tblford, Esq., F.R.S., L. and E., 
&c., &C., and Aljkxander Pbovis, Esq., Resident Engineer. 



122. 
In 8vo., with two large folding Plates of Sections of Roads, Price 2s, 

MAKING AND REPAIRING ROADS. 

RULES for MAKING and REPAIRING ROADS, as laid down by the late Thomas Telporo, Esq., 
Civil Engineer. Extracted, with additions, firom a Treatise .on the Principles and Practice of Levelling. 

By F. W. SIMMS, Surveyor and CivU Engineer. 



123. 
Plan and Elevation on a scale of 10 fieet to 1 inch. Price 10«. On India Paper, Price 15«. 

STAINES BRIDGE: 

A flue Engraving by J. H. Lb Kbux, under the direction of B. Albano, Esq., C.E., from his Drawing 
presented to the Institution of Civil Engineers, and made from the Original Drawings and Admeasure- 
ment, with permission of GiomoB Rbnnib, Esq., F.R.S., the Engineer. 
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124. 
Price 7*. 

GLADWIN'S FINE ENGRAVING OF THE PATENT SELF- 
ACTING SLIDE LATHE, 

Manufactured by Messrs. J. Whitworth and Co., Manchester. 



125. 
Price 5*. 

GLADWIN'S FINE ENGRAVING OF A DRILLING AND 

BORING MACHINE. 

By Messrs. Whitworth and Co., Manchester. 



126. 
Columbier size, Price 3«. 6d, 

GLADWIN'S ELEVATION OF STEPHENSON'S PATENT 

LOCOMOTIVE ENGINE. 

Printed on hard paper for colouring. 



127. 
Large folio, Price 7*. 

GLADWIN'S SPLENDID ENGRAVING OF STEPHENSON'S 

PATENT LOCOMOTIVE ENGINE. 

%* This is a master-piece of Mechanical Engraving, and may he considered unique in its execution. 



128. 
Price 7*. 

GLADWIN'S SPLENDID ENGRAVING OF THE PATENT SELF- 

ACTING PLANING MACHINE. 

By Messrs. Whitworth and Co., Manchester. 



129. 
Gilt frames and glazed, very neat, Price lis, the pair. 

PORTRAITS FRAMED AND GLAZED FOR AN OFFICE. 

A Pair of Portraits of Gio. Stephbnson, Esq., of Newcastle uponTyne, and Robert Stevbnson, Esq., 

of Edinburgh, Civil Engineers. 



^j^ 
^^S 



130. 
Fine large print. Price 5«. 

SHEER DRAUGHT OF HER MAJESTY^S STEAM SHIP OF 

WAR "MEDEA/' 

Boilt by Oliver Lang, Esq. at Woolwich ; first commanded by Captain H. Austin in the Mediterranean 
for nearly four years, and since on the North American station by Captain Nott. 



^Lp 
<^^ 






BNGINBSBINO. — BNOBAYING8, &C. 
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131. 
Large folio Plate, Price 5«. 

THE "VESTAL'' TRINITY YACHT. 

Draught, Bottom, plan of Decks, fore and aft Bodies. Built by Messrs. Curling, Young, and Co. 

272 Tons. 



132. 
Price 2t. ^d. 

THE «NILE'' STEAM EGYPTIAN SHIP. 

Transverse Sections, showing its construction. Built by Messrs. Fletcher, Feamell, and Co. 



133. 
Price £1. U. 

THE "MONARCH.'' 

Formerly tha Leith and London Steam Padcet, now belonging to the General Steain Nayigation Com- 
pany ; consisting of 4 large folio Plates of Draught, Bottom, fore and aft Bodies, Longitu&al Section 
through, showing Interior Fittings, Berths, State and other Rooms, Machine Boilers, and erery con- 
trivance for comfort and safety. Upper Decks, Lower Decks, &c., with Dimensions. 



134. 
In 8vo., with Wood-cuts, Price U. 

AN ESSAY ON SINGLE VISION. 

By JOHN THOMAS WOODHOUSE, M.D., Fellow of Gonville and Caius College, Cambridge. 



135. 
In 12mo., extra doth boards. Price 4«. 6<f. 

POPULAR INSTRUCTIONS ON THE CALCULATION OF 

PROBABILITIES. 

Translated firom the French of M. A. QUETELET, with Notes, by RICHARD BEAMISH, Esq., 

C.E., F.R.S., &c. 






SIR CHRISTOPHER WREN'S 
ARCHITECTURE. 

ISO. PUn of hit Pint Design of St. Paul's, U. 

137. Elevation and Section of Bow Church, 1«. M. 

138. Interior of St. Stephen's, Walbrook, 1«. 

139. Section of St. James's Church, Piccadilly, U. 

140. Roof of the Theatre at Oxford, U. 

.141. Plan for the Rebuilding of the City of London, U. 

143. Elevation, Plan, and Section of the College of Phy- 
sicians, London, U. (M. 

143. Elevation of the Tower and Spire of St. Dunstan's 
in the East, London — Elevation and Section of Chichester 
Spire, 1«. fid. 



144. 

WESTMINSTER HALL. 
Section from admeasurement by Mr. Ooorge Allan, 
(Clerk of the Works to Sir Robert Smirke. Architect to the 
late Renovation). Very neatly engraved by Mr. Hawki- 
woaTB. Folio siie, St. (M. 

145. 

SECTION OF 8T. FAUL's CATHEDRAL. 

Tbb Orioiiial Splbndio EN«mATiNO by Gwtn, of 
the Sbction of St. Paul'i Catbbobal, decorated 
ameably to the original intention of Sir Christopher 
Wren; a very fine Urge Print, showing distinctly the 
construction or that magnifieent Edifice. Price lOt. 

This is a magnificent Plate, the <mly one of its kind, 
showing constructively the genina of Sir Qiriitopber Wren. 



o^^ 



WORKS FUBLI8BED BY JOBN WEALE. 



The foUowing Printa. 8to. lize, MieM.t 

0. Mr. Gnxainlgh'i Vllta. 3. D. BnrUn. 

7, CHbolicClupel. 1. ^)tl^Bt^. 

a. YoAskw.' WiUTGiU. I. l.Jwin. 

p. SoutirKtHiHiH. (E]dT«tlaiH,liiteiiDn,iuHlViflwii}- 



.'■,'n.... 



Ilh, Wntmliulfr Abbrj Ctaiirrh. a. Wntn. 

IS*. Hull. ChtiiCi H«pial. 1. Shn. 

IM. CulUn Fllue. S. Sir B. Tiilar. 

107. Collcgi of Fbfikimtu ud Valau Club Houk 

]$a. Tehuu in Lbe Hcgcat'i Puk. a. Ciuh u 

\tt. Ciwnci] (Mh. Ac. I. Souic. 



174. BuoraCiuptt 



Lwdi. ftc. S. Hmne, 
^wl. J. CackenU. 



H of Mi. Nub. ftr. 



:, wd WntcrlDa Brldgs. ' 



Itlt. Klcvitiotuia 
Blhbi. 
1«. Plui.Htttion, 



in of SI. Stcpboi't, Wilbrogk. 9 
in of Tasple Cburch. >. Wren. 

wn of Uihrtdgv Houh. Vajdf. 
w. Tien, uid a«lliini o( 31. Puil'i 



ito. lize, on India paper. I>. each. 
k. Plan. EleraCioa) itad JnUdior Vi«w of Hijrmiuk^ 
I. Plu, Sid( BlcmioD, and Interior of Wstiniiulrr 
I. Plan, Elentiim. SKtion. and lDluli>r of 91, Mar; 
I, nan, Elnatnn, and SutioD of St. Philip'i, RcechI 

i. Plan and Klnaliofit of Buriingtoo HnuD. Lord 



FlanindElcvation arthc RuueU Inililution. 

«H. Inltrinr of the Maniioa of Tbu. Hope. Ex). 

■ns. Plan, Klgvabon. and Viev of the Librarr of tl 

goi. Plan, and Tranmne and Lon^tuilinat Secdniii of 
King Huor; 7lh'iChi]id. 1. Begun liOl. 

ini. Plan, Eleratioai. iDUhon.aDd Stcliont afCir 
Garden TheUre. 0, Sir nobert Smirke. 

9M. Plau and Bleratioo of aii Jobn Naib'i Hn 

Mr. Plan and TrauiverM Sectioa of St. Jamei'e, Pi 
dilljr. Wren. 

SOB. Interior of FrcflnaaAna' Hall, aandhji. 

sot- Flu. Blentlon, and Sntioni of Si. Lnke't Chu 
Ckei™. 3. Sayage. 

lift. Rleratteni, Scctlsni. and Plan of Bl. Pant 

111. Plan and Eleratior of All Sainti Church, Poplu. 
*ll. Eleration and Section of St. Danttan' 
S13. Kle^iaHoD and Seetion of 
Rardwicke. 



(Old), 



le EUijrtical Arch Bridge ae 



Uf- 



t»%. VvAj; Penpeetire View 
Hampton Cuun. flndv ropavnl, (oU 

at. Hr.Con^-eneirnfikclnte 
UUu, ane luft print, u. 

n<. Ocouenkal Elendini ef lb 



oroflbeCalbedtalu 



UaiTlebuoa l 
ftbeBoman Catholic 
aiil. liui, ud Oardm Fnot of tbe Britiib Miueum 
ud BlmbpnoftbcHDruOganJi, Kent. 

•I tbe Eait aide of Belfiwe Squire. BaHii. 

of the Interior of the BngUth Open Bmue. 
□f the Interior of the Amphi th ea t re. Went- 



SKf., Ciril Engineer. I*rg» print, M. 

m. VieooftbeCenleringaf HIackftiars' Bridgi, b; B, 
Ufllit. Engtmted h; the celebrated FiranM. Large 

ns. Vlnr of the Progreu of the flrel Anh of New 
London Bridge, with Centering. Ii. M. 

b6. naw of (he Menu Suineniion Bridge. B; W. A. 
Provia. Eaq., C.E., Ac. Fine Jargn print, India, tftd. 

tV- View of the Catt Iron Bridge acr«a tbe Giltan 
Canal. Br K. BrUgena. Ixrge aiie. u. M, India prooft. b, 

BtS. Viev of HaramereAilu Suapeoalon Bridge. PiHlj 
ea(i«ad^lar«c«e, H. 

M. FlanandSleiaUenafShmibunr Riidfe.la.fid. 

— "- "-""-■- '■■m of the Weal Ftonla of u 



d the Great PjTiuiud of figypt. to 
I, Flan of We«DiiiuIeT Hall and the ad; 
1,'viewoflieWeetPnintaflhe PropyliH 






... Ttonwa TredgoW. 
m- 'nnnarene Se«iaa of the Teaiple of Jupiter 01;m- 
piiu a1 Agiigentum. folio tite. Ij. M. 
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240. 
Price in sheet, coloured, £ 1. 10«. Mounted on roller, or in cue for the Lihrtry, £2. 2t. 

A LARGE GEOLOGICAL MAP OF CENTRAL AND WESTERN 

EUROPE, 

INCLUDING THB BRITISH I8LB8, FRANCB, OBRMANT, AND THB ADJACBNT C0UNTRIB8. 

OriginAlIy compiled by Dr. H. von Dbcbbn (Professor in the Berlin University), with the addition 
of the most recent information respecting the Geology of the BRITISH ISLES and 

other Improvements 

By W. HUGHES, F.R.G.S. 

While << Geology," as is correctly observed by Sir John Herschel, " in the magnitude and sublindty 
of the objects of which it treats, undoubtedly ranks in the scale oif the sciences next to Astronomy," 
it is also that department of learning which has the most direct and practical bearing upon the pursuits 
of industry. Agriculture, the art of constructing and repairing Roads, Canals, and Wells, Mining, 
BuUdiug, all depend for their successful pursuit upon a due knowledge in those engaged in such 
operations, and consequently in all those who are in any way (however remotely) interested in them, 
of the nature of the soils and rocks which constitute the materials to be employed in them, and of 
the localities in which those most suited for the required ends occur; and upon such a knowledge 
depends not only the ultimate success or failure of these undertakings, but also a due appreciation of 
the difficulties to be encountered in them and the expenses to be thereby incurred in their prosecution. 
The correct register of geological observations thus becomes of paramount importance, not only to 
professed geologists, but to all who would be considered as well-infiDrmed members of society ; and 
hence the value and interest to all such of Geological Map9, which are the most simple and economical 
registers of geological £u:ts. Geological Maps of such particular countries as have been observed vnth 
sufficient accuracy are abundant ; but as the interest attaching to any one portion of history is 
heightened by viewing its connexion with other portions, and comparing the phenomena whidi they 
present in common, or noticing the points in which they differ from one another, — so the value of a 
knowledge of the geology of any one country is enhanced by its being made a portion, a chapter as 
it were, of the con^rathe Geology of other countries, and more particularly of those countries which 
are united with it by geographical proximity, or by ties of common interest. 

The present Map is based upon the observations of the most eminent British and Foreign Geologists, 
and includes in a digested form the most recent of their labours. Its size is 35 inches by 26| inches, 
dimensions which unite to convenience for reference the practicability of a scale sufficiently large to 
admit of the insertion of all the more important geological and geographical features of the countries 
delineated. In order to render it as much as possible an exhibition of the Phgneai Gtographg as well 
as the Geology of these countijes, the names not only of the larger rivers, but also of their tributaries, 
as well as of smaller streams, have been inserted; and particular attention has been given to the 
correct indication of the numerous small groups and chains which form parts of the mountain- 
systems of Britain, France, Germany, Switzerland, and Italy. The elevation attained by the higher 
summits of each of the principal chains is specified in English feet Exhibiting thus the geographical 
as well as geological features of the countries represented, the Map is well calculated to form a useful 
guide in the consideration of the various lines of Railroad which are either constructed or in progress 
throughout various parts of them. 

The Map is handsomely engraved on steel, and the various geological formations are beautifully 
coloured in accordance vrith the system adopted in the most recent works of English geologists of 
eminence. 
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241. 
A new Edition. One large sheet, very accorately coloured, Price 15«. 

GEOLOGICAL STRUCTURE OF ENGLAND, IRELAND, AND 

SCOTLAND. 

An Index Geological Map of the British Isles ; constructed from published documents, commnmcations 

of eminent Geologists, and personal investigation. 

By JOHN PHILLIPS, F.R.S., G.S., Professor of Geology in King's College, London. 

Engraved by J. W. Low&t. 

Mounted in a case. Price 18«. ; on black roller, 22t. ; mahogany do., 23t. M. 



242. 

The following MAPS, Engraved on Steel, compiled from the most accurate sources, have just been 

published. 

An entire new Map of England, Wales, and Scotland, showing all the Railways open 
and in progress, with the Stations on the Lines, size 52 inches by 40, plain, on 2 sheets £0 12 

110 

17 6 



Ditto, ditto, full coloured in Counties 
Ditto, ditto. Geologically coloured- 



Ditto, coloured in Counties, mounted on linen to fold in a case for the Library, or on roller 1 11 6 

Ditto, ditto. Geologically 260 

Ditto, coloured in Counties, and surrounded with a New Statistical and Topographical Chart 

of the United Kingdom 250 

The same Map, with Chart on strainer, in neat black frame and varnished . . . 3 18 

The Chart, showing the Statistics and Topography of the United Kingdom, may be had 

mounted on linen to fold, or on roller, separately 18 

Ditto, ditto, in sheets 10 6 

Mahogany Rollers and Varnishing will be charged each 3«. extra. 

243. 

The Official Map and Section of thb Brighton Railway, produced under the 
direction of J. A. Rastrick, Esq., size 33 inches by 19i, containing the country frt>m 30 
miles norUi of the Thames to the English Channel, and from Maidenhead west to 

Chatham east. Price, in 1 large Sheet, coloured 3 

Folded in linen case .04 

Mounted on linen and folded for the pocket .0 6, 

Mounted on linen, with roll and ledge 5 

Framed and VamiBhed in neat black frame for the Counting House, &Cr . . . . 12 

244. 

The National Map of England, to be completed in 58 sheets, size of each sheet 20 
inches by 16. Drawn to a Scale of 3 mUes to the inch, and showing all the Railways. 

No. I. containing Middlesex, and a large portion of Hertfordshire, Essex, Surrey, Kent, and 
part of Bucks, plain 






6 




Ditto, ditto, coloured 

No. II. contains part of Surrey, Kent, and nearly the whole of Sussex, plain 
Ditto, ditto, coloured 










1 
1 

1 
1 




6 


6 



ALSO MAT BE HAD, 

No. I. of the Geological Series of the above, with descriptive matter, and a separate Index, 
beautifully coloured 030 

The Geology of the Map has been carefully laid down from the best authorities, and from actual 
observation, by Mr. Samuel Hughes. 

This Map will be the largest Geological Map published ; every sheet is complete in itself. 

245. 

The Environs of London, to the extent of 30 miles from the Post Office, mounted on 
linen for the pocket 026 

This Map will be found the cheapest, and to contain the largest mass of information, yet produced. 






246. 
In Royal 4to., Parts I. and II. 

ATLAS OF CONSTRUCTIVE GEOGRAPHY. 

FOR THB USB OF 8TUDBNT8. 

By W. HUGHBS, Esq., F.R.6.S., Profetsor of Geography in the College for dvU Engineers. 

The importance of Maps in the stody of Geography is universally admitted, bnt rather with a Tagae 
idea of their yalne than with any definite notion of the use to be made of them. The object of the 
present work is to place before the student qf Geograpky the materials from which he may construct 
for him»e\f the foundations of geographical knowledge. To effect this, he is required in the first 
instance to draw Maps representing the general geographical relations which all parts of the globe bear 
to one another, and afterwards Maps representing the physical and pAitical features of the particular 
portions of the earth which it may be requisite to study in detaiL He will thus impress on his mind a 
clear conception of the great outlines of Geography, of the relative situation and extent of mountains, 
plains, seas, rivers, kingdoms, towns, and other geographical features ; and form a system to which 
those portions of Geography which relate to the moral and political condition of mankind may be at 
once referred, and classed in their proper order. 

The first portion of this Atlas will be confined strictly to Physical Geography ; — ^that part of the 
work comprised under this head will illustrate first the general Physical Geography of the two 
Continents, and aftenvards in succession, in greater detaU, that of Europe, Asia, Africa, America, 
Australasia, and the British Islands. 

Each Map is accompanied by a correspondent blank prfffection, containing only the parallels and 
meridians, and on which the student is to draw the Map for himself, not merely copying it from the 
finished plates, but constructing it step by step, by referring every thing in it to latitude and longitude. 
* The descriptive letter-press which accompanies each Map enables the student to do this by a method 
explained in the work itself, which contains Tables showing the latitude and longitude of the most 
prominent points on the coast, together with the names of the islands, peninsulas, seas, gulfs or bays, 
straits, — ^highlands, mountains, and lowlands, — and of the lakes and rivers, contained in the various 
parts of the globe, their places in the Map being referred to by means of latitude and longitude. The 
heights of mountains or table-lands above the sea, the elevation and depth of lakes, the nature and 
extent of deserts, the mineralogical character and climate of particular parts of the earth, and other 
information relating to Physical Geography, are also given. These portions of the work, as well as 
the Maps, have been prepared with the most rigid accuracy, and with reference to the constantly 
increasing amount of geographical knowledge. 

The portion of the work relating to Physical Geography will be completed in eight Parts, the 
average price of which will not exceed 2«. 6^f. per Part The Maps of the continental divisions of the 
earth will all be drawn upon the same scale, a plan which has not hitherto been pursued in any Atlas, 
but which is the only one which can enable a student to acquire correct ideas of the relative magnitude 
of different countries, and prevent him from confbunding the similarity of size in the representation 
with the actual magnitude of the countries themselves. 

Part I. contains thb EASTsmN HiMisPHsmB, with a blank projection and descriptive letter-press, 
price 3«. M, Part II. the Wxstbrn Hemisphekb, &c., price 2s, 6d, Part III., containing Europe, 
&c, will be published on the 1st of October. 

To meet the views of those who may wish to avail themselves of the Maps as Geographical 
Exercises, without using the descriptive parts of the work, the Maps and Blank Projections are also 
published separately. These alone will constitute a complete and entirely new Series of 

OUTLINE MAPS, 

Adapted either for the use of Schools or for Private Tuition. No. I., containing the Eastern and 
Western Hemispheres, with two Blank Projections, has been recently published. No. II., con- 
taining Europe and Asia, will appear on the 1st of October. To be completed in 5vNumber8, price 
2s, each. 







247. 
In 4to., bound in cloth. Price bt. 

OBSERVATIONS UPON CORNISH AND BOULTON AND WATT 

BOILERS AND PUMPING ENGINES; 

With Tables of Detail and Results of Experiments. 
By THOMAS WICKSTEED, M.In8t.C.E. 

An Appendix, illustrative of the same, is in preparation in Atlas folio, consisting of very EX- 
PLANATORY ENGRAVINGS, to be produced in a superior style by Gladwin, and placed in a 
Portfolio. ' 

Names for early copies of impressions should be sent addressed to Mr. Wealb. 



248. 



THE ELGIN MARBLES. 

To be Published by Subscription, when 100 Naihes are obtained, 

A NEW EXPLANATION OF THE GREAT COMPOSITIONS 

OF PHIDIAS 



IN THE TWO PEDIMENTS OP THE PAmTHBNON ON THE ACmOPOLIS OP ATHENS, 

Founded upon the Remains of the Statues now in the British Museum, and those which are still upon 

the Temple. 

By the CHEVALIER P. O. BRONDSTED, 

ConseiUer intime de Lotion of H. M. the King of Denmark ; Director of the Royal Cabinet of Coins 

and Medals at Copenhagen, and Member of several Academies. 

The Editors of this work are persuaded that it can scarcely fail to meet with a favourable reception, 
as well from those classes which are indebted to the genius of ancient Greece, and of Athens in 
particular, for the best part of their own instruction and refinement, as from the public at laige, who 
pride themselves on the possession of these beautiful relics of Phidias and his schooL 

The eariy appearance of the volume, for the Illustration of which from twenty-five to thirty copper- 
plate engravings, some of them works of great labour, will be required, must necessarily depend on the 
success of the Subscription ; but it is confidently expected that it will be published in the course of the 
present year. 

The letter-press will comprise about fifteen or sixteen sheets of imperial quarto ; and the price to 
Subscribers will be £3. 10«. No copies will be printed on a larger paper. 

The greater part of the Plates, illustrative of the Book, wiU be by the hand of Mr. ComaouLD, a 
name ahready celebrated for the drawings and engravings bf the Athenian Marbles, in the publications 
of the Trustees of the British Museimi. 
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